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ABSTRACT
The present investigation, which included two studies, consisted of a cross- 
cultural analysis of achievement goals and self-perceptions of ability in physical 
education from a goal perspective theory approach. One hundred and eighty Chinese 
students and 121 Anglo-American students in fourth, fifth, and sixth grades participated 
in Study 1 and completed questionnaires assessing their goal orientations, perceived 
ability, task choice, and satisfaction in physical education. Three hundred and seventy- 
one Chinese students and 308 American students in fourth, eighth, and eleventh grades 
participated in Study 2. In Study 2 questionnaires and interviews were used to collect 
data on students’ goal orientations, conceptions of ability, perceived ability, and beliefs 
about competence in physical education. Factor analyses indicated that the same two- 
dimensional factor structure of goal orientation, namely task orientation and ego 
orientation, cuts across the two cultural groups in physical education. Analyses assessing 
grade-related changes in students’ conceptions of ability and achievement goals showed 
that for both American and Chinese students, as they progressed through the school 
years they were more likely to construe ability as a stable capacity that may limit or 
increase the effect of effort on performance and to become ego-oriented. Analyses 
assessing relationships between variables of interest revealed that for both cultural 
groups, achievement goals were related to different conceptions of ability, students’ self- 
ratings were significantly positively correlated to their teachers’ ratings of their ability, 
and no consistent relationships emerged between achievement goals and perceived 
ability. The interview data concerning students’ beliefs about their competence in
vii
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physical education indicated that Chinese students were more likely than American 
students to see mastery as evidence of their competence. The findings of the present 
research offer additional empirical support to the view that goal perspective theory is 
relevant to physical education settings. They also suggest that the present conceptual 
framework of goal perspective theory has cross-cultural application and validity.
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INTRODUCTION
Within all subject matter areas, decades of research have consistently sought to 
identify the motivational /attitudinal determinants of students’ achievement-related 
cognitions and behaviors and to understand how these determinants influence students’ 
cognition, affect and behavior in learning environments. This literature has revealed that 
achievement goals and self-perceptions of ability are the two primary factors that affect 
students’ motivation and behavior (Ames, 1992; Dweck 1986; Dweck & Leggett, 1988; 
Eccles, Midgley, & Adler, 1984; Eilliot & Dweck, 1988; Harter, 1983; Nicholls, 1989). 
The study of these two variables in terms of their antecedents and consequences is 
critical if researchers and teachers expect to understand and enhance student motivation 
and learning in school. The studies presented in this paper represent an effort to 
understand students’ achievement goals and self-perceptions of ability in the context of 
physical education. In Study 1, achievement goals of students and their correlates are 
examined from a cross-cultural perspective. Special attention is given to the generality of 
goal orientations across students from different cultures. In Study 2, the development of 
achievement goals and self-perceptions of ability is described and relations between these 
two variables are investigated. I begin with the theoretical framework underlying this 
research.
Theoretical Perspectives
Achievement Goals
Recent research in achievement motivation has focused on studying the goal 
perspectives of students and the associated patterns of cognitions, beliefs, and affective 
responses. The two major goals operating in achievement contexts have been contrasted
1
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as task orientation and ego orientation. Task orientation involves the goal of developing 
one’s ability through learning or task mastery, while ego orientation implies 
demonstrating one’s superiority over others. Individuals with different goal orientations 
are prone to use different conceptions of ability and interpret and respond to 
achievement events in different ways (Maher & Nicholls, 1980; Nicholls, 1984a, 1989).
During the past decade, many research studies have focused on the assessment of 
individual differences in task and ego orientation among students, and the corresponding 
relationships between achievement goals and cognitive mediators of achievement 
motivation such as perceived ability, causal attributions, and intrinsic interest. The results 
support the existence of task and ego orientation and a corresponding link between these 
goals and different patterns of cognition, affect and behavior. Compared to those that are 
ego-involved, students with a strong task orientation are more likely to work hard for 
success, show an intrinsic interest in learning activities, prefer challenging work and risk 
taking, use effective learning and problem-solving strategies, display positive attitudes 
toward learning and persist in the face of difficulty. In short, the evidence reveals that 
while task and ego orientations both exist among students, it is a task orientation that is 
associated with a variety of motivational variables that are likely to enhance long-term 
and high quality engagement in learning (Ames, 1992; Ames & Ames, 1981; Blumenfeld, 
1992; Dweck, 1986; Elliott & Dweck, 1988; Meece, Blumenfeld, & Hoyle, 1988; 
Nicholls, Cheung, Lauer, & Patashinick, 1989).
Past research with American students has supported the existence of task and ego 
orientation in sport and physical education contexts. Relationships between students’
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
goal orientations and their motivational beliefs are similar to what has been observed in 
the classroom. Compared to ego orientation, task orientation is more likely to be 
associated with adaptive motivational patterns including intrinsic satisfaction, enjoyment, 
choice of challenging tasks, use of effective learning strategies, persistence in the face of 
difficulty, and effort attributions for success (Duda, 1992; Duda & Nicholls, 1992; 
Solmon & Boone, 1993; Walling & Duda, 1995). In addition, male sport participants 
have been found more ego-oriented than their female counterparts (Duda, 1989; Duda, 
Olson, & Templin, 1991).
Self-Perceptions of Ability
Self-perceptions of ability play a central role in virtually every cognitive theory of 
achievement motivation, including attribution theory (Weiner, 1985), expectancy-value 
theory (Eccles et al., 1983), self-efficacy theory (Bandura, 1986,1989), self-worth 
theory (Covington, 1984), and goal perspective theory (Nicholls, 1984a, 1984b, 1989). 
In all of these theories, self-perceptions of ability are assumed to influence behavior and 
learning. Nicholls (1984b) even suggested that conceptions of ability are the key to the 
understanding of achievement motivation. Research work conducted in various school 
settings has established a link between students’ self-perceptions of ability and their 
motivation, persistence and learning behavior (Eccles et al., 1983; Harter, 1983; Stipek 
& Mac Iver, 1989).
Because of its theoretical and practical significance in student motivation and 
behavior, self-perceptions of ability have received a lot of attention in classroom-based 
research. This research suggests that self-perceptions of ability change in several
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
important ways over the school years. First, children’s understanding of what ability 
means (i.e., conceptions of ability) seems to change. According to Nicholls (1984b, 
1989), most young children cannot completely differentiate ability from effort. They have 
a less differentiated conception of ability, believing that increased effort can improve 
their ability. By the time children reach the late elementary school years, they understand 
the distinction between ability and effort and their differential contribution to success and 
therefore have the notion of ability as a stable capacity. Another way children’s self­
perceptions of ability change is that their perceptions of the degree of competence (i.e., 
perceived ability) decline with age, and more closely correlate with children’s actual 
performance on more objective measures (Nicholls, 1984b; Stipek, 1984; Stipek & Mac 
Iver, 1989). For example, Nicholls (1979) found that most 6- and 8-year old children 
ranked themselves near the top of the class in their reading ability, and there was little 
agreement between children’s self-rankings and their actual performance. By age 12, 
children’s rankings were both lower on the average and more dispersed, and significantly 
correlated with their school grades. Although perceived ability typically declines over the 
years, there is evidence that no decline was found when children were asked to judge 
their ability in some specific skills (Harter, 1982; Harter & Pike, 1984). Stipek and Mac 
Iver (1989) explained this finding by suggesting that children’s overly optimistic 
perceptions of their ability may apply only when they are asked to provide a general 
assessment of their ability (e.g., how good are you in sports?) and they may be more 
realistic when they are asked to rate their ability in specific or familiar skills (e.g., how 
many baskets can you make?). It seems logical that studies including both a general and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
skill-specific measure of perceived ability for the same children would provide some 
empirical evidence on this interpretation.
In physical education settings, little work has been done documenting such 
changes in students’ self-perceptions of ability except for a study by Lee, Carter and 
Xiang (1995). In their qualitative study of kindergartners, first fourth and fifth graders, 
they found that younger children were more likely than older children to believe that 
practice leads to success in physical education. Accordingly, there is a need for 
researchers to examine the development of self-perceptions of ability of students in 
physical education.
Although achievement goals and self-perceptions of ability are two different 
constructs in motivational theories, the relationships between these two variables have 
received a lot of attention in goal perspective theory research. Some studies have 
examined relations of achievement goals to perceived ability and revealed that 
achievement goals are either weakly or moderately associated with measures of 
perceived ability, depending on the age and ability level of students. When the two 
achievement goals are contrasted, perceived competence seems to have a stronger 
association with task orientation than with ego orientation (Ames & Archer, 1988; 
Harter, 1981; Meece, 1995; Meece, Blumenfeld & Hoyle, 1988; Midgley, Anderman & 
Hicks, 1995). On the other hand, some studies have investigated relationships between 
achievement goals and conceptions of ability. This research work has reported that 
students are more likely to pursue a task orientation when they believe that ability can be
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
enhanced through effort, while students tend to adopt an ego orientation when they view 
their ability as relatively stable (Nicholls, 1989; Nicholls & Miller, 1984b).
In sport and physical education settings, no studies have yet directly examined 
the relationship between achievement goals and conceptions of ability. Research that 
explored the pattern of relations between achievement goals and perceived ability has 
revealed mixed results. For example, Duda and Nicholls (1992) found that both task and 
ego orientations were positively related to perceived ability. However, Duda, Chi, 
Newton, Walling and Catley (1995) found that the relationships between achievement 
goals and perceived ability were not appreciable. Clearly, more research effort should be 
made in these two lines of inquiry.
Cross-Cultural Perspective
Achievement motivation theorists have suggested that achievement motivation 
and behavior are constructed in a cultural context, and must be understood within the 
cultural background in which they occur (Maehr & Nicholls, 1980). This is because 
individuals from different cultures tend to view any given achievement situation or 
behavior differently, thereby affecting their achievement-related cognition, affect, and 
behavior. There are some empirical studies to support this proposition. For example, 
Leung, Maehr and Hamisch (1993) recently examined sociocultural differences in 
academic motivational orientations between American and Chinese students in Hong 
Kong. American students were found to be more likely than Chinese students to view 
“getting good grades” or “doing as well as or better than others in your class” as a 
measure of success, whereas Chinese students were found to be more likely than
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
American students to view “behaving well” as a measure of success. This finding seems 
to suggest that the meaning of achievement varies from culture to culture.
In sport and physical education settings, some cross-cultural studies comparing 
students from different ethnic or cultural background within the United States support 
the notion that achievement goal orientations in sport vary as a function of culture 
(Duda, 1981,1985,1986; Hayashi, 1994). On the other hand, some studies with 
students outside the United States have focused on psychometric properties of task and 
ego orientation in sport questionnaire (TEOSQ) to determine whether the two-factor 
structure (task and ego) of goal orientation emerged among American students also exist 
among students from other countries, like Spain or Thailand. In these studies beliefs 
about the causes of success in sport has been a topic of interest. Results revealed that the 
two dimensions of goal orientation, namely task and ego orientation, and the association 
between these two goal perspectives and attributional beliefs about success remained 
constant across cultures (Duda, Fox, Biddle & Armstrong, 1992; Guivemau & Duda, 
1994; Li, Chi, Harmer & Vongjaturapat,1994; Papaioannou & Duda, 1992; Rethorst & 
Duda, 1992). These findings suggest that the two major achievement goals go beyond 
cultural boundaries.
Taken together, the literature reviewed suggests that while achievement goals 
and self-perceptions of ability have received considerable research attention, important 
questions about achievement motivation from a cross-cultural perspective remain 
unaddressed. Most comparisons in the cross-cultural work completed thus far have 
focused on groups and individuals whose values are consistent with the Western culture.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
As the school population in the United States becomes more diverse, and as we are 
concerned in this country about how to improve educational opportunities for a variety 
of minority and special groups of students, there is a need to extend this work to 
students whose cultural heritage represents a non-Westem perspective in general and 
differs from the American culture in particular. Extending this line of research to non- 
Westem subjects will offer a more thorough understanding of the role of culture in 
achievement motivation of students. Therefore, the major purpose of this investigation, 
which included two studies, was to examine achievement goals and self-perceptions of 
ability from a cross-cultural perspective, by including Chinese students as a group of 
non-Westem subjects. In China, an Asian country with remarkably different cultural 
heritage from the United States, there is a greater emphasis on the importance of 
education and academic achievement, efficacy of effort, interpersonal harmony, modesty 
and cooperation. However, it is noteworthy that because education has always been an 
extremely important means of personal advancement in China, the educational systems 
within China are very selective and competitive. Tracking is prevalent among schools 
from kindergarten to college. Competition with other students for education is a primary 
source of motivation for Chinese students. In the United States, there is more emphasis 
on competition, individualism, strength of character, and assertiveness (Bond, 1986; 
Chen & Uttal, 1988; Hess, Chang & McDevitt, 1989). Comparisons between American 
and Chinese students could contribute significant insights to students’ goal orientations 
and their self-perceptions of ability in the cross-cultural context and broaden the 
foundation of empirical knowledge of motivational theories.
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STUDY 1: ACHIEVEMENT GOALS AND THEIR CORRELATES AMONG 
AMERICAN AND CHINESE STUDENTS IN PHYSICAL EDUCATION:
A CROSS-CULTURAL ANALYSIS
The present study investigated the generality of goal orientations across 
American and Chinese students. The study also examined achievement goals and their 
correlates in physical education. Specific research questions addressed in this study 
include: Are there similarities and differences in goal orientations among Anglo- 
American and Chinese students? What are the relationships of goal orientations to 
perceived ability, satisfaction, and task choice for the two different cultural groups? 
Measures of perceived ability, task choice, and satisfaction were included in relation to 
goal orientations because both classroom and sport research has suggested that these 
variables play important roles in learning behaviors and are correlated with student goal 
orientations (Duda, 1992; Dweck & Leggett, 1988; Eccles et al., 1983; Harter & 
Connell, 1984; Meece, Blumenfeld, & Hoyle; Nicholls, 1984a). It was of interest in this 
study to determine if relationships between goal orientations and these three variables 
predicted in the classroom and sport contexts would be found in an elementary physical 
education setting and if the nature and degree of the relationships would differ across the 
two cultural groups. Of most importance, this study attempted to determine whether or 
not the two dimensions of goal orientation, namely task orientation and ego orientation, 
found among American students also exist in Chinese students.
Method
Subjects
The subjects for this study were 180 Chinese elementary school students from 
Shanghai, China (4th grade: 38 males and 22 females; 5th grade: 32 males and 28
9
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females; 6th grade: 24 males and 36 females) and 121 Anglo-American elementary 
school students from Baton Rouge, Louisiana, USA (4th grade: 20 males and 19 
females; 5th grade: 21 males and 19 females; 6th grade: 21 males and 21 females). 
Measures
Demographic information. A personal data sheet was designed to gather 
information about the students’ backgrounds. Students responded to questions relating 
to age, sex, grade in school, nationality, race, and the number of years participating in 
interscholastic or intramural sport.
Goal orientations. Student task and ego orientation in physical education were 
assessed with 16 items adapted from Duda and Nicholls’ task and ego orientation items 
(1992). The items were prefaced with the heading “I feel really successful in physical 
education classes when. . .  ”. Students rated each item on a 5-point Likert-type scale 
ranging from strongly disagree (1) to strongly agree (5). This instrument of goal 
orientation was much the same as Task and Ego Orientation in Sport Questionnaire 
(TEOSQ) developed by Duda and Nicholls (1989). The TEOSQ has demonstrated 
acceptable validity and reliability and has been successfully used in a variety of studies, 
including those conducted in physical education settings as well as in the cross-cultural 
context (Duda, 1989,1992; Guivemau & Duda, 1994; Li, Chi, Harmer & Vonjaturapat, 
1994; Solmon & Boone, 1993).
Satisfaction. Four items adapted from the Duda and Nicholls study (1992) were 
used to assess students’ satisfaction in physical education with students responding on a 
5-point scale (1 -  not like me; 5 -  very much like me). The four items were (a) “I have
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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lots of fun in P.E. classes,” (b) “I enjoy participating in P.E. classes,” (c) “I feel bored in 
P.E classes,” and (d) “I daydream instead of thinking about what I’m doing in P.E. 
classes.”
Task choice. Two questions adapted from the Hellison book (1985) were used to 
assess preferences for challenging tasks in physical education with students responding 
on a 5-point scale (1 -  not like me; 5 -  very much like me). They were (a) “In physical 
education classes, when I have to exercise or practice when I am already physically tired,
I push myself as far as possible” and (b) “In physical education classes, I try new skills 
even though I may be afraid of or look foolish.” These two items represent two typical 
task choices faced by students in physical education classes and require students to 
overcome physical or psychological difficulties in the execution of them. Accordingly, 
the first item was named physical challenge, while the second item courage. The two 
items for the entire sample were not highly correlated (r -  .23).
Perceived ability. Students were asked to rate their ability in physical education 
class (How good are you compared to others in physical education class?) on a 5-point 
scale (1 -  poor, 5 -  excellent).
Procedure
Questionnaires were administered to intact classes by the researcher or by the 
children’s teachers who were trained by the researcher. Each item was read to the 
students and they were encouraged to answer as truthfully as they could. Students were 
also encouraged to ask questions if they had difficulty understanding instructions or
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
items in the questionnaire. The questionnaire took approximately 20 minutes to 
administer.
The questionnaire was translated into Chinese by the author, who is fluent in both 
Chinese and English. The translation was also evaluated by three other bilingual (Chinese 
/ English) people. Back-translation from Chinese to English was later done by a native 
Chinese, fluent in English, who found no deviations in meaning.
Data Analysis
Factor structure of goal orientation and satisfaction in physical education. The 
factor structure of goal orientation was first examined with exploratory factor analyses 
(i.e., principal-components factor analyses followed by both varimax and oblique 
rotations). Two factors, task orientation and ego orientation, emerged for both American 
and Chinese students. Confirmatory factor analyses (CAF) were subsequently performed 
to test whether the models specifying that there are two factors in goal orientation fit the 
data. The advantage of using CAF is that it allows the researchers to test how well the 
data in total fit the theoretically proposed model. The factor structure of satisfaction in 
physical education was examined with principal-components factor analyses (followed by 
both varimax and oblique rotations). The results of two-dimensional factor structure of 
goal orientations, and satisfaction were used as the basis for computing ego and task 
orientation scores for each student and for forming scale scores of satisfaction for 
subsequent analyses.
Relationships between goal orientations and select variables. In order to 
determine if the nature and degree of relationships between goal orientations and
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perceived ability, task choice, and satisfaction differed across the two different cultural 
groups, Pearson product moment coefficients of correlation was computed for each 
cultural group.
Group and gender differences in goal orientations. A 2 (Culture) x 2 (Gender) 
multivariate analysis of variance (MANOVA) was used to determine if there were 
significant cultural group differences as well as gender differences in mean scores of task 
and ego orientation in physical education.
Results
Factor Analyses of Goal Orientations
Exploratory factor analyses. Based on goal perspective theory and previous work 
examining the factorial validity of the TEOSQ, principal-components factor analyses 
were conducted to examine the factor structure of goal orientations across two different 
cultural groups in the present study. Two principal-components factor analyses for each 
cultural group were performed. The same two factors emerged with eigenvalues greater 
than 1 in each analysis. The minimum loading used to identify items to factors was .40. 
For the U.S sample, the first factor was labeled ego orientation, which comprised items 
reflecting the goal of outperforming others. The second factor, task orientation, 
consisted of items emphasizing learning or skill mastery. For the Chinese sample, 
however, the sequence of the two factors was reversed, with task orientation emerging 
as the first factor, and ego orientation the second. Results of the exploratory factor 
analyses for the American and Chinese groups are presented in Table 1.
Confirmatory factor analyses. Confirmatory factor analyses were performed to 
test whether the models specifying that there are two factors (task orientation, ego
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Table 1
Factor Analysis (Oblimin Rotation! of Physical Education Goal Orientation Items
Physical Education 
Goal Orientation Items Factor 1
U.S
Factor 2
China 
Factor 1 Factor 2
I practice hard .75 .70
I work really hard .79 .63
I learn a new skill by trying hard .69 .62
Something I learn makes me want 
to practice more .77 .61
I get the knack f doing a new skill .69 .41
A skill I leam really feels right .74 .55
I’m able to perform a skill I couldn’t 
do before .60 .56
I do my best .57 .56
Others can’t do as well as me .79 -.52
I do better than my friends .79 -.41
I beat others .79 -.56
I’m more skilled than others .78 -.50
Others mess up and I don’t .82 -.57
I’m the only one who can do 
the play or skill .74 -.63
I’m the best .78 -.79
(table con’d)
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I have the highest scores .79 -.70
Eigenvalue 5.75 3.33 3.68 2.33
% of variance 36.0 20.8 23.0 14.6
Note. For the U.S sample, Factor 1- Ego Orientation, Factor 2 -  Task Orientation. For 
the Chinese sample, Factor 1 -  Task Orientation, Factor 2 -  Ego Orientation. Only 
factor loadings greater than .40 are presented.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
orientation) in goal orientation fit the data. Results of the confirmatory factor analyses 
are presented in Table 2. The four indices considered to assess the goodness of fit of the 
model and the data were the following: (a) Chi-square, (b) Chi-square divided by degrees 
of freedom, for which a value of 2.0 suggests a very good fit, (c) the goodness of fit 
index (GFI), for which a value greater than .90 suggests a very good fit, and (d) the 
root mean square residual (RMSR), for which a value smaller than .05 suggests a very 
good fit But a value between .05 and .10 is typically considered acceptable (Rupp & 
Segal, 1989). As can be seen in Table 2, in general, the indices suggest an acceptable fit 
of the data with the two-factor models for both cultural groups.
The internal consistency of the two goal orientation scales for each culture was 
determined. The reliability coefficients (Cronbach alpha) for task orientation and ego 
orientation were .86 and .91 for the U.S. sample, .73 and .75 for the Chinese sample.
The task and ego orientation scales demonstrated satisfactory internal consistency for 
each culture.
Factor analyses of satisfaction
Principal-components factor analyses of the satisfaction items resulted in two 
factors. Factor 1 labeled enjoyment contained two items such as “I have lots of fun in 
P.E. classes” and “I enjoy participating in P.E. classes,” and Factor 2 labeled boredom 
contained the remaining two items like “I feel bored in P.E. classes” and “I daydream 
instead of thinking about what I’m doing in P.E. classes.”
The Cronbach alpha reliability coefficients for the enjoyment and boredom scales 
for the entire sample were .70 and .50, respectively.
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Table 2
Results of Confirmtatory Factor Analyses
Index U.S. China
Chi-Square 230.78 248.92
Chi-Square / df 1.67 1.80
Goodness of fit index .83 .81
Adjusted goodness of fit index .78 .75
Root mean square residual .09 .08
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Descriptive Analyses
Descriptive statistics for the cultural groups on each variable are presented in 
Table 3. The scale means and standard deviations for goal orientation, and satisfaction 
were computed after the completion of factor analyses. For each cultural group, the 
means of task orientation scales were greater than 3, while the means of ego orientation 
scales were less than 3. These results seem to suggest that students in this study, 
regardless of their cultural backgrounds, are more likely to agree with task orientation 
items than ego orientation items in physical education.
Group and Gender Differences
A 2 (Culture) x 2 (Gender) MANOVA was used to assess cultural differences as 
well as gender differences on measures of task and ego orientation. MANOVA analysis 
yielded a significant main effect only for culture, Wilks’ Lambda -  .86, F (2, 296) = 
23.88, p < .0001. Follow-up univariate F tests indicated that cultural effect only existed 
on task orientation, F (1, 297) = 47.83, p < .001, with the Anglo-American students 
having higher scores than the Chinese students. There were no significant main effect 
for gender and no significant interaction between culture and gender.
Based on previous research involving cross culture comparison, it is plausible 
that group differences between American and Chinese students are a reflection of a 
tendency for Asian students to moderate extreme responses (Hui & Triandis, 1989; Zax 
& Takahashi, 1967). To explore that possibility, an analysis of the frequency of extreme, 
intermediate, and neutral responses was conducted. First, the number of times each 
subject chose extreme ratings of 1 or 5, intermediate ratings of 2 or 4, or neutral ratings
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
19
Table 3
Descriptive Statistics for Each Variable
Measure
U.S.fN-
M
121)
SD
China fN-180) 
M SD
Task Orientation 3.94 .65 3.42 .69
Ego Orientation 2.61 .92 2.44 .69
Perceived Ability 3.64 .94 3.54 .84
Enjoyment 4.05 1.05 3.72 1.05
Boredom 1.66 .95 1.76 .84
Physical Challenge 3.40 1.21 3.38 1.13
Courage 3.57 1.24 3.82 1.27
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of 3 in the total of 5-point 8  task orientation items, was counted. Then a chi-square 
analysis was used to test a significant association between students’ response tendency 
and their cultural background. Table 4 shows that the distribution of responses for the 
two cultures differed significantly. Chinese students were more likely to choose the 
intermediate responses than their American counterparts.
Correlational Analyses
Within each group, correlational analyses were performed to examine the pattern 
of relationships between goal orientations, perceived ability, task choice, and satisfaction. 
As shown in Table 5, for the Anglo-American students, task orientation in physical 
education correlated positively with enjoyment, physical challenge, and perceived ability, 
and negatively with boredom. Ego orientation was positively related to perceived ability. 
For the Chinese students, however, both task and ego orientations correlated positively 
with enjoyment, physical challenge, and perceived ability. The low positive relationships 
revealed here for the Chinese students should be interpreted with great caution because 
of practical significance.
Discussion
In physical education, task orientation and ego orientation were evident as two 
different dimensions for the Anglo-American and Chinese children. In both samples, the 
factor structure supported the existence of task and ego orientations proposed by goal 
perspective theory (Nicholls, 1984b, 1989). This suggests that these two major 
achievement goals go beyond cultural boundaries.
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Table 4
Observed and Expected Responses Distribution for Task Orientation
Group Extreme Neutral Intermediate Total
U.S
Observed 320 199 449 968
Expected (278) (183) (507) (968)
China
Observed 371 256 813 1440
Expected (413) (272) (755) (1440)
Totals 691 455 1262 2408
Note, x2 (2, N -  301 ) = 24.06, p <  .01.
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Table 5
Correlations Between Task and Ego Orientation in P.E. and Related Variables
Measure Enjoyment Boredom Physical 
Challenge
Courage Perceived
Ability
U.S.
Ego Orientation . 1 2 - . 0 1  . 1 0 . 1 2 4 9 **
Task Orientation 42** -.26** .26** .07 .37**
China
Ego Orientation .2 2 ** -.12 .19** -.05 .19**
Task Orientation .27** .01 15** . 1 0 .2 2 **
* g <  .05. **_g< .01.
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There were some differences, however, between the two cultural groups. For 
example, in the US sample, ego orientation emerged as the more powerful factor. For 
the Chinese sample, the sequence is reversed, with task orientation the more powerful 
factor. Further, the variance explained by the two factors in the Anglo-American group 
was 56.8%, while for the Chinese students, the explained variance was 37.6%. The 
finding that the two factors explained more of the total variance for the US sample than 
the Chinese sample suggests that the two-dimensional factor structure of goal orientation 
revealed in this study is more sensitive to task and ego orientations of the Anglo- 
American students than those of the Chinese students. This is consistent with the notion 
that goals endorsed by the two cultures to guide behavior might be different.
The pattern of relationships between task and ego orientation and perceived 
ability, task choice, satisfaction was different for the two cultural groups. The pattern of 
the relationships observed in the Anglo-American students was generally consistent with 
previous research (Duda & Nicholls, 1992). Task-oriented students tended to feel 
satisfied with physical education classes, and choose tasks required to overcome physical 
difficulties.
Data from the Chinese students, on the other hand, drew a different picture about 
the relationships of goal orientations and the related variables. Though not strong, both 
task orientation and ego orientation correlated positively with enjoyment, physical 
challenge, and perceived ability. Perhaps an explanation for such a relationship is that an 
ego-involved approach to learning is accepted as a more desirable quality in China 
because of the focus on higher performance and the resulting acceptability of
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competition among students in physical education classes as well as all educational 
settings.
Students in this study, regardless of their cultural backgrounds, were more likely 
to approve task orientation items than ego orientation items. The finding in this study 
that the Anglo-American students were more task-oriented than the Chinese students 
was not expected since the Chinese tradition emphasizes the importance of achievement 
in school, believes in the efficacy of effort, and endorses collectivism (Chen & Uttal,
1986; Hess, Chang, & McDevit, 1987). It was anticipated, therefore, that the Chinese 
students would be more task-oriented than American students. Two possible 
explanations could account for these unexpected results. First, measures of goal 
orientation were originally designed to assess American student personal criteria of 
success and reflect the ways Americans in general and students in particular define their 
success. Chinese students may define success in slightly different ways. Cross-cultural 
researchers often encounter this issue when applying social or psychological measures, 
originated for use with Anglo-American children, to children from other cultures. For 
example, some researchers have argued that lower scores of native American children, 
compared to Anglo-American children, on conventional tests of self-esteem are because 
the attributes assessed by the self-esteem tests are fundamental to the self-concepts of 
Anglo-American children but not to the self-concepts of native American children 
(Carlson, 1970; Wylie, 1979). Further research is needed to study the question of what 
criteria are important for Chinese children to define their success in physical education.
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A second possible explanation is that specific cultural values affect responses of 
the Chinese students to the questionnaire. Chinese culture is characterized by 
collectivism. According to Leung and Bond (1984), a major component of collectivism is 
the emphasis on a harmonious relationship with in-group members. In China, to keep a 
harmonious relationship with others, one needs to be humble, modest, and moderate. 
Therefore, humbleness, modesty, and moderation (i.e., following the middle way) have 
long been fundamental and basic social values in the Chinese culture(Chen & Uttal,
1988; Hess, Chang, & McDevit, 1987). Accordingly, Chinese children, from a very 
young age, have been socialized to be humble, modest, and moderate. As a result, they 
would tend to moderately estimate their own talents, abilities, values, and performance.
In this study, the Chinese children probably considered moderate responses cautious and 
more appropriate. The use of the middle of the scale as an expression of modesty is 
discussed in previous research (Hui & Triandis, 1989; Zax & Takahashi, 1967). Because 
the Chinese culture encourages people to be humble, when asked to respond to Likert- 
type or similar scales, students might stay in the middle and rarely choose the extreme 
responses. The findings of this study lend a measure of support to this explanation.
In conclusion, the most important finding of the present research is the generality 
of two-dimensional factor structure of goal orientation across the two cultures. This 
finding suggests that the present conceptual framework of goal perspective theory has 
cross-cultural application and validity.
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STUDY 2: THE DEVELOPMENT OF SELF-PERCEPTIONS OF ABILITY 
AND ACHIEVEMENT GOALS AND THEIR RELATIONS:
AMERICAN AND CHINESE STUDENTS
Although a great deal of work has documented developmental changes in self­
perceptions of ability in academic contexts, little is known about the development of self­
perceptions of ability in physical education. Accordingly, one purpose of this study was 
to examine students’ self-perceptions of ability in physical education from a 
developmental perspective. In addition, the development of achievement goals was 
examined because achievement goals are associated with self-perceptions of ability and 
there is evidence to suggest that students start school with a task mastery orientation and 
become more ego-oriented as they progress through the grades in the domain of 
academic learning and in the context of sport (Harter, 1981; Nicholls, 1989; Ewing, 
Roberts & Pemberton, 1985). Examination of the development of achievement goals, 
along with the development of self-perceptions of ability, can provide a larger picture of 
the development of achievement motivation of students in physical education. A third 
purpose was to investigate relations between achievement goals and self-perceptions of 
ability including both how ability is conceptualized (i.e., conceptions of ability) and 
perceptions of one’s own ability (i.e., perceived ability). Few previous studies have 
included these two measures of ability concepts when considering relationships of self­
perceptions of ability to achievement goals. Investigation of both conceptions of ability 
and perceived ability in relation to achievement goals in a single study can provide a 
more complete understanding of relationships between these constructs. Finally, cultural 
differences in self-perceptions of ability and achievement goals between American and
26
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Chinese students were examined. More specifically, this study addressed the following 
questions: What is the developmental pattern of self-perceptions of ability in physical 
education for American and Chinese students? Are there any age-related changes in 
achievement goals for American and Chinese students? Do relations between self­
perceptions of ability and achievement goals differ across the two cultural groups? What 
is the relationship between teachers’ ratings of students’ ability and students’ own 
reports? Classroom research has shown that one of the developmental characteristics in 
self-perceptions of ability is that students’ perceptions of their own ability are not 
correlated with their teachers’ ratings until students are about 12 years old. It was 
therefore of considerable interest to determine whether this trait can be observed in 
physical education.
Method
Subjects
The Chinese sample consisted of 371 fourth-, eighth-, and eleventh-grade 
students attending 5 schools in the city of Shanghai, China (4th grade: 49 males and 51 
females; 8 th grade: 60 males and 60 females; 11th grade: 69 males and 82 females). The 
American sample included 308 fourth-, eighth-, and eleventh-grade students from 5 
private schools in Baton Rouge, Louisiana, USA (4th grade: 37 males and 37 females; 
8 th grade: 40 males and 53 females; 11th grade: 71 males and 70 females). The mean 
and standard deviation of socioeconomic status (SES) for the Chinese sample were 4.16 
and 1.04, respectively, and those for the American sample were 5.99 and .8 8 , 
respectively.
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Measures
Demographic information. The personal data sheet described in Study 1 was used 
to gather information about the students’ background. In addition, the socioeconomic 
status (SES) of the students was determined by averaging the years of mother’s and 
father’s education, a technique suggested by Bjorklund and Weiss (1985) and Leung, 
Maehr and Hamisch (1993). The mean and standard deviation of SES for each cultural 
group were computed based on the following criteria: 1 -  no schooling or some 
elementary school; 2 -  completed elementary school; 3 -  some secondary school; 4 -  
completed secondary school; 5 -  some post-secondary education; and 6  -  completed 
college or university education.
Conceptions of ability. To assess conceptions of ability, students were asked to 
respond to two scenarios created to judge their understanding of ability as capacity. In 
one scenario, two students (their age and sex are the same as the subject) were described 
who varied in level of effort but made the same number of baskets in a basketball 
shooting test. Subjects were asked a series of questions designed to tap their 
understanding of the distinction between ability and effort, like “Were both of them at 
the same level of skill in shooting baskets?” “Why did they both made the same score 
when one worked hard and the other did not?” “If both students work hard, will one 
perform better than the other one or will they both make the same number of baskets?”
In the second scenario, two students were described who varied in ability level (athletic 
or not athletic) as well as in level of effort (worked hard or did not work hard). In a 
basketball shooting test, however, they both made 8  out of 10 baskets. Subjects were
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first asked to respond to the question: “Who would you rather be like?” and then answer 
the open-ended question “Why?” These questions were adapted from those used to 
assess reasoning about ability in previous studies (Nicholls, 1989; Nicholls & Miller, 
1984a; Nicholls, Patashnick & Mettetal, 1986). Basketball shooting was chosen as an 
event in the scenarios because it is common to students in physical education in both 
countries.
Perceived ability. Both American and Chinese students were asked to rate their 
general competence in physical education class as well as their specific ability in running 
(“How good are you compared to others in your physical education class?” and “How 
good are you in running compared to others in your physical education class?”) on a 5- 
point scale (1 -  poor, 5 -  excellent). Running was selected because it is common to both 
American and Chinese students in physical education and is quite gender-neutral. In 
addition, American students were asked to rate their ability in ball dribbling on the same 
5-point scale. Mastery of ball dribbling requires a lot of practice. It was of interest in this 
study to see whether students would perceive their ability differently in an acquired skill 
than in a skill primarily determined by one’s genetic predisposition.
Teachers’ ratings of students’ competence. Teachers were asked to rate each 
student’s ability in physical education, running and ball dribbling (the latter only for the 
American sample) on a 5-point scale (1 -  poor, 5 -  excellent).
Goal orientations. Students completed the Task and Ego Orientation in Sport 
Questionnaire (TEOSQ) developed by Duda and Nicholls (1989). This scale consists of 
13 items reflecting task- or ego-oriented definitions of success in sport contexts. The
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items were prefaced with the heading “I feel really successful in physical education 
classes when. . .  Students rated each item on a 5-point Likert-type scale ranging from 
strongly disagree (1) to strongly agree (5). For the present study, a principal-components 
factor analysis was conducted on the data from the Chinese sample to verify the two- 
dimensional factor structure of goal orientation. The results revealed the same two- 
dimensional factor structure of goal orientation as that assessed by the TEOSQ with 
American students in past work (Duda,1989,1992). These two factors, task orientation 
and ego orientation, accounted for 45% of the total variance. The reliability coefficients 
(Cronbach alpha) for task orientation and ego orientation were .74 and .89 for the 
American sample, .73 and .85 for the Chinese sample.
Interview. In order to gain deeper insights into the development of conceptions 
of ability of students, interviews were conducted. Within each culture, 34 students (17 
boys and 17 girls) were drawn randomly from each of three age groups: 4th-, 8 th-, and 
1 lth-grade and interviewed individually. The procedure was one adapted from a study by 
Lee, Carter and Xiang (1995). Each interview lasted approximately 10 minutes. All 
responses were tape-recorded and transcribed verbatim for analysis. Using a structured 
interview format, the interviews moved from open-ended questions about school in 
general and physical education class in particular to more specific questions related to 
students’ beliefs about competence.
Self-rating of competence. Each 4th grade student was shown a figure 
with columns of one to five stars (for 8 th and 1 1 th graders, they were just told the 
numbers from 1 to 5) and given the following instructions:
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The best students in physical education would get five stars. [The interviewer 
would point to the column with five stars]. Students who get five are at the top 
of the class. The students who are not good at all in physical education would 
get one star. [The interviewer would point to the column with one star.] Students 
who get one star are very, very poor. Students who are not the best but also not 
the worst might get two, three, or four stars. These are the average students. So, 
the more stars you get, the better student you are in physical education.
After this instruction the interviewers would ask, “How many stars would you get in 
physical education?”
Beliefs about competence. After the student provided a rating, a subset of 
questions was asked to explore beliefs about the meaning he or she attached to his or her 
own competence. Questions included “Why would you get a 5?” and, “If I observed 
your physical education class, how would I know you were an outstanding student?”
Any time responses were vague, the interviewers asked follow-up questions for 
clarification.
Procedure
The administration of questionnaires and procedure for translation of 
questionnaires were much the same as reported in Study 1. Interviews of select students 
were conducted after the survey. Specifically, students were interviewed individually in a 
quiet place. Students were also assured that there were no right or wrong answers.
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Data Analysis
Developmental changes in conceptions of ability. Based on Nicholls’ conceptual 
framework of understanding of ability (1989: Nicholls & Miller, 1984a), students’ 
responses to questions designed to assess their understanding of ability and effort were 
classified into the following categories: less differentiated view, partially differentiated 
view, and differentiated view. Specifically, students with a less differentiated view of 
ability were those who equated ability with effort; students with a partially differentiated 
view of ability were those who could not differentiate ability from effort consistently; and 
students with a differentiated view of ability were those who completely understood the 
notion of ability as a stable capacity. The number of students for each grade level in each 
category was counted and then a chi-square analysis was used to determine grade-related 
differences in conceptions of ability for each cultural group. In addition, a frequency was 
calculated on students’ responses of who they would rather be like when given a 
scenario in which two students scored the same but varied in ability level as well as in 
level of effort. A chi-square analysis was subsequently conducted to assess grade-related 
differences in students’ personal preferences for each cultural group. Students’ responses 
to the open-ended question “Why?” were not intended to be analyzed formally, and are 
reported anecdotically in the discussion.
Developmental changes in achievement goals and perceived ability. To determine 
grade-related differences in achievement goals, a 2 (Culture) x 3 (Grade) MANOVA was 
conducted on mean scores of task and ego orientation. A one-way MANOVA was
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performed to determine grade-related differences in perceived ability for each cultural 
group.
Relationships of conceptions of ability to achievement goals. To test a significant 
association between these two variables, median split procedures were first performed on 
the task orientation scale and the ego orientation scale to divide students equally into 
four groups. Specifically, students with above-median scores on both the task and ego 
orientation scales were classified as a high task / high ego group, and the remaining 
students were categorized into high task / low ego, low task / high ego, and low task / 
low ego groups. The median split procedures have been used to identify students’ 
achievement goal patterns in previous studies (Ames & Archer, 1988; Meece & Holt, 
1993). The number of students in each of the four motivational groups was then 
counted. Finally, a chi-square analysis was used to determine the correspondence 
between conceptions of ability and achievement goals (i.e., achievement goal patterns) 
for each cultural group.
Relationships of other variables. Pearson product moment correlations were 
computed to determine relationships between achievement goals and perceived ability 
and between teachers’ ratings of students’ ability and students’ own reports.
Cultural differences in conceptions of ability and achievement goals. Chi-square 
analyses were performed to determine whether there were significant cultural group 
differences in conceptions of ability at each grade level. A 2 (Culture) x 3 (Grade) 
MANOVA was used to assess differences between the two cultural groups on measures 
of task and ego orientation.
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Beliefs about competence. Inductive analysis was used to analyze the content of 
the verbatim interview transcripts (Bogdam & Biklen, 1992). Because an inductive 
analysis to children’s beliefs about competence in physical education has already been 
described elsewhere (Lee, Carter & Xiang, 1995), it was only outlined briefly here. The 
basic unit of analysis was defined as any statement made by a student that would describe 
a reason for being a good or a poor student in physical education. These statements, 
which comprised raw data for the study, were categorized into a preliminary list of 
coding categories. Using Nicholls’ theory as a conceptual framework, an inductive 
approach was used to arrange the quotations into uniform categories representing 
meaningful themes. Each new category was examined and compared to previous 
categories to identify common elements. Quotations with similar messages were 
clustered into themes that described the meanings that students attached to student status 
in physical education. The same inductive process was used to cluster subcategorizes. 
The higher level categories included a cluster of major themes that are then broken into 
smaller units. Inter-rater reliability for coding each category was .92 or higher.
To determine cultural differences in children’s beliefs about their competence, a 
frequency was first calculated for each category and a chi-square analysis was then 
performed.
Results
Descriptive Data for Goal Orientation and Perceived Ability
Descriptive statistics on students’ goal orientation and measures of perceived 
ability are presented in Table 6 . Consistent with Study 1, students in this study,
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Table 6
Descriptive Data for Goal Orientation and Perceived Ability
U.S. (N -  308) China (N -371)
4th (n 
M
-7 4 )
SD
8 th (n
M
-9 3 )
SD
11th (n -  141) 
M SD
4th (n = 
M
1 0 0 )
SD
8 th (n
M
-  1 2 0 ) 
SD
1 1 th (n -  
M
151)
SD
Goal Orientation
Task
Orientation 4.17 .46 4.00 .49 4.00 .50 3.89 .59 3.88 .50 3.81 .53
Ego
Orientation 2.30 .83 2.51 . 8 8 3.00 1.02 2.38 .69 3.00 .90 3.07 .79
Perceived Ability
Physical
Education 3.73 . 8 8 3.85 .79 3.57 .95 3.41 .72 3.41 .82 3.43 .69
Running 3.62 .96 3.49 1.06 3.30 1.15 3.58 .83 3.29 .77 3.28 .75
Dribbling 3.72 .85 3.73 .84 3.33 1.03 NA NA NA NA NA NA
I
36
regardless of their cultural membership or grade level, seemed to be more likely to agree 
with task orientation items than ego orientation items in physical education. An 
examination of the means for the three perceived ability measures indicated that both 
American and Chinese students at all three grade levels perceived their ability in physical 
education, in running and in dribbling to be above average, suggesting that all the 
students in this study had positive ability perceptions in physical education.
Development of achievement goals. To determine grade-related differences in 
achievement goals, a 2 (Culture) x 3 (Grade) MANOVA was conducted on mean scores 
of task and ego orientation. The MANOVA results revealed only a significant interaction 
of culture and grade level, Wilks’ Lambda -  .98, F (4,1344) -  2.57, p < .05. Post hoc 
Tukey-Kramer multiple comparisons indicated that for the U.S. sample, 11th graders had 
higher scores on ego orientation (M -  3.00) than both 4th (M * 2.30) and 8 th (M =
2.51) graders and no significant grade difference was found between 4th and 8 th graders. 
For the Chinese sample, both 8 th QM “  3.00) and 1 1 th (M -  3.07) graders had higher 
scores on ego orientation than 4th (M -  2.38) graders and no significant grade difference 
emerged between 8 th and 11th graders. No age-related differences were found on task 
orientation for either cultural group (see table 6 ).
Development of perceived ability. Because measures of perceived ability in 
physical education, in running and in dribbling (only for the U.S. sample) were all 
significantly correlated at each grade level for both cultural groups (r’s from .30 to .57, 
and all p’s < .001), a one-way MANOVA for each cultural group was performed with 
the three ability scales as the dependent variables to determine whether age differences
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exist. A significant age effect emerged for both cultural groups, Wilks’ Lambda -  .95, F 
(6 , 606) -  2.88, p < .01 for the U.S. sample and Wilks’ Lambda -  .96, F (4,734) -  4.09, 
g < .01 for the Chinese sample. In the follow-up univariate F tests, only grade level had 
an effect on perceived ability in dribbling for the U.S. sample, F (2,305) -  6.70, 
g < . 001, and in running for the Chinese sample, E (2, 368) -  5.13, g < .0 1 . Subsequent 
Tukey HSD post hoc tests revealed the following: for the U.S. sample, 4th and 8 th 
graders had a higher perceived competence in dribbling than 1 1 th graders and no 
significant grade differences were found between 4th and 8 th graders in dribbling. The 
means in perceived dribbling ability for 4th and 8 th graders are 3.72 and 3.73, 
respectively. For the Chinese sample, 4th (M « 3.58) graders had a higher perceived 
competence in running than both 8 th (M -  3.29) and 1 1 th (M - 3.28) graders and no 
significant grade differences emerged between 8 th and 11th graders in running. These 
data are shown in Table 6 .
Development of Conceptions of Ability
Conceptions of ability. There was a significant age difference in conceptions of 
ability for each cultural group, the U.S. sample: %2 (4, N -  306) = 87.07, g_< .001 and 
the Chinese sample: %2 (4, N -  371) -  88.82, g < .001. The age trends, shown in 
Table 7, are similar to these reported by Nicholls and others (Nicholls, 1989; Nicholls & 
Miller, 1984a; Nicholls, Patashnick & Mettetal, 1986). Compared to the younger 
children, the older students were more likely to have the differentiated conception of 
ability. Approximately, one-half, 49.64% of the American students and 68.21% of the
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Table 7
Percentage of Students at Levels of Conceptions of Ability
Less Differentiated Partially Differentiated Differentiated
U.S.
4th 59.46 35.13 5.41
8 th 25.81 36.56 37.63
1 1 th 5.76 44.60 49.64
China
4th 44.00 42.00 14.00
8 th 13.33 29.17 57.50
1 1 th 7.28 24.50 6 8 . 2 1
Note. Values are the percentages of students.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
39
Chinese students in 11th grade appeared to understand the notion of ability as a stable 
capacity.
Personal preferences. In order to gain more empirical evidence about the 
development of conceptions of ability, subjects were asked which of the two they would 
rather be like when they responded to a scenario about two students who scored the 
same despite unequal effort and ability. There was a significant age effect for personal 
preferences within each cultural group, the U.S. sample: x2 (2, N -  307) -  13.19, 
p < .001 and the Chinese sample: x2 (2, N -  371) -  50.04, p < .001. As students got 
older, they tended to prefer the student who had higher ability but did not work hard to 
the student who had lower ability but worked hard. Based on previous research 
(Nicholls, 1989; Nicholls, Patashnick & Gwendolyn, 1986), the age difference in personal 
preferences could be a result of the development of conceptions of ability. To explore 
this possibility, the relation between the levels of conceptions of ability and personal 
preferences was examined. There was a significant association between personal 
preferences and conceptions of ability for each cultural group, the U.S. sample: x2 (2, N 
« 306) -  32.87, p < .001 and the Chinese sample: x2 (2, N -  371) -  32.66, p < .001. As 
shown in Table 8 , most students who lacked the differentiated view of ability (75% of 
the American students and 87.32% of the Chinese students) chose the child who worked 
hard.
Relationships of Conceptions of Ability to Achievement Goals
According to Nicholls (1989), differences in achievement goals are associated 
with differences in conceptions of ability. To determine whether such relations also exist
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Table 8
Personal Preferences for Students Who Varied in Ability and Effort as A Function of Age and Conceptions of Ability
U.S. China
Student Would Prefer to Be Like Student Would Prefer to Be Like
Higher Effort / 
Lower Ability
Lower Effort / 
Higher Ability
Higher Effort / 
Lower Ability
Lower Effort / 
Higher Ability
4th 71.62
Grade Level
28.38 92.00 8 . 0 0
8 th 49.46 50.54 67.50 32.50
1 1 th 46.43 53.57 49.01 50.99
Conceptions of Ability
Less Differentiated 75.00 25.00 87.32 1 2 . 6 8
Partially Differentiated 58.20 41.80 75.44 24.56
Differentiated 33.33 66.67 53.23 46.77
Note. Values are the percentages of students.
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in physical education, the correspondence between achievement goals and conceptions of 
ability was examined. Before conducting a chi-square analysis to determine the 
association between these two variables for each cultural group, median split procedures 
were performed on the task orientation scale and the ego orientation scale to divide 
students equally into four groups: high task / high ego, high task / low ego, low task / 
high ego, and low task / low ego. In order to provide adequate numbers of observations 
in each category to make the chi-square analyses valid, 4th, 8 th and 11th grades were 
combined for each cultural group. Chi-square analyses revealed that students’ 
achievement goal patterns were significantly associated with their conceptions of ability, 
the U.S. sample: %2 (6 , N -  306) -  18.95, p < .005 and the Chinese sample: %2 (6 , N « 
371) -  23.31, p < .001. As shown in Table 9, relationships of conceptions of ability to 
achievement goals look the same for both cultural groups. Students with the 
differentiated view of ability were more likely to be in one of the high ego groups than 
students with the less differentiated view of ability. For the American students with a 
differentiated view of ability, 29.63% and 37.04% of them were classified as high task / 
high ego and low task / high ego, respectively. For the Chinese group, the percentages 
were 22.04% and 36.02%, respectively.
Relationships of Other Variables
Within each cultural group, pearson product moment correlations were 
performed separately for each grade level to determine whether there were significant 
relationships between achievement goals and the measures of perceived ability and 
between teachers’ ratings of students’ ability and students’ own reports. As shown in
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Table 9
Achievement Goal Patterns as A Function of Conceptions of Ability
Conceptions High Task/ High Task / Low Task / Low Task /
of Ability Low Ego High Ego High Ego Low Ego
U.S.
Less Differentiated 23.68 22.37 14.48 39.47
Partially Differentiated 19.67 27.05 30.33 22.95
Differentiated 13.89 29.63 37.04 19.44
China
Less Differentiated 28.17 15.49 14.08 42.26
Partially Differentiated 21.93 11.40 34.21 32.46
Differentiated 12.91 22.04 36.02 29.03
Note. Values are the percentages of students.
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Table 10, relationships between achievement goals and perceived ability varied as a 
function of grade level for both cultural groups. In the U.S. sample, task orientation 
in the 4th grade was positively moderately correlated with all three measures of 
perceived ability (r’s -  .44, .29, .33) and ego orientation was positively correlated with 
perceived ability in physical education (r -  .25) and in dribbling (r -  .31). For 8 th 
graders, only ego orientation was positively correlated with perceived ability in physical 
education (r -  .33) and in dribbling (r -  .33), but not with perceived ability in running. 
No significant correlations emerged between task orientation and the three measures of 
perceived ability for this age group. For 11th graders, relationships between achievement 
goals and perceived ability were the same as those for 8 th graders except the strength of 
the relations was stronger for 8 th graders. Ego orientation was positively related to 
perceived ability in physical education (r -  .19) and in dribbling (r « .22). In the Chinese 
sample, for 4th graders, only task orientation was positively correlated with perceived 
ability in physical education (r .31) and in running (r -  .21) with no significant relations 
emerging between ego orientation and the measures of perceived ability. For 8 th graders, 
ego orientation was positively correlated with the two measures of perceived ability (r’s 
= .18, .23) while no significant correlations emerged between task orientation and 
perceived ability in physical education and in running. For the Chinese 11th graders, 
neither task orientation nor ego orientation was significantly correlated with perceived 
ability in physical education and in running. It is clear that for both cultural groups, the 
relations between achievement goals and perceived ability change across grade levels. 
The pattern of relationships for both cultural groups indicated that younger students
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Table 10
Correlations Between Achievement Goals and Perceived Ability by Grade Level
4th 8 th 1 1 th
Task
Orientation
Ego
Orientation
Task
Orientation
Ego
Orientation
Task
Orientation
Ego
Orientation
U.S.
Physical Education .44’*** .25’ .09 .33*” . 0 2 .19*
Running .29*’ .13 .19 .18 - . 0 1 - . 0 2
Dribbling .33*** .31** -.08 .33 . 0 2 .2 2 ”
China
Physical Education .31*** . 1 1 .05 .18” i © .15
Running .2 1 * .09 .08 .23” -.13 .14
Dribbling NA NA NA NA NA NA
**** p< ooi. *** p< .005. ** p< .01. *p<.05.
£
I
reporting a task oriented goal are more likely to perceive themselves as competent. 
However, the association between task orientation and perceived ability disappears as 
children age. A different pattern of associations is evident for ego orientation. When 
American students reported an ego oriented goal they were more likely, across all ages, 
to perceive themselves as competent in general physical ability and dribbling. In contrast, 
only 8 th grade Chinese students with higher ego orientation scores were more likely to 
perceive themselves as competent.
Relationships between teachers’ ratings of students’ ability and students’ own 
reports were similar for the two cultural groups. Students’ own reports of their ability 
were positively correlated with their teachers’ ratings of their competence (for the 
American sample, r’s in general physical ability, running, and dribbling = .38, .39, .25 
for 4th grade, .37, .47, .50 for 8 th grade, .55, .64, .37 for 11th grade; for the Chinese 
sample, r’s in general physical ability and running -  .33, .39 for 4th grade, .57, .51 for 
8 th grade, .46, .43 for 11th grade). The associations became stronger with grade level, 
particularly in the U.S. sample (see Table 11).
Cultural Differences in Conceptions of Ability and Achievement Goals
Conceptions of ability. To examine differences in conceptions of ability between 
American and Chinese students within each grade level, three chi-square analyses were 
conducted. The results revealed a marginally significant difference between American 
and Chinese students in 4th grade, x2 (2, N -  174) -  5.56, p < .06, and significant 
differences between American and Chinese students in 8 th grade, %2 (2, N = 213) -  9.46, 
p < .01, and in 11th grade, %2 (2, N -  290) -  13.03, p < .001. Fourteen percent of
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Table 11
Correlations of Students’ Own Perceived Ability and Teachers’ Ratings of Students* 
Ability
U.S. 
Teachers’ Ratings
China 
Teachers’ Ratings
Physical Education U> 00 • • •
4th
.33****
Running .39**** .39***’
Dribbling .25* NA
Physical Educaiton .37****
8 th
.57****
Running .47**** .51****
Dribbling .50**** NA
Physical Education .55****
1 1 th
.46****
Running .64 .43****
Dribbling A M * * * *.37 NA
**** p < .001. *** p < .005. **p<.01. *p<.05.
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Chinese 4th graders, 57.5% of Chinese 8 th graders, and 68.21% of Chinese 11th graders 
versus 5.41% of American 4th graders, 37.63% of American 8 th graders, and 49.64% of 
American 11th graders had the differentiated view of conceptions (see Table 7).
Achievement goals. To examine differences in achievement goals between 
American and Chinese students, and to test for an interaction with grade level, a 2 
(Culture) x 3 (Grade) MANOVA was conducted on mean scores of task and ego 
orientation. The MANOVA results revealed only a significant interaction of culture and 
grade level, Wilks’ Lambda -  .98, E (4,1344) -  2.57, g < .05. Post hoc Tukey-Kramer 
multiple comparisons indicated that American students in 4th and 11th grades were more 
task-oriented than their Chinese counterparts. Compared to the American 8 th graders, 
the Chinese 8 th graders were more ego oriented.
Beliefs about Competence
The interview data indicated that criteria students used to determine their 
competence in physical education can be explained by two higher order categories and 
several subcategories that emerged from the data. The two higher order categories were 
ability and effort. The ability category was defined as the mastery of a variety of skills 
including meeting some performance goal or standard or the perception of a natural 
ability that makes students feel competent in physical education class. Statements like 
“During basketball, I play good defense, I get rebounds, I steal, I get points, and I block” 
are representative of mastery. When students made reference to an overall natural ability 
and discussed their self-rating in terms of whether they are athletic or in terms of how 
fast or slow they are, their responses were classified as natural ability, as in this
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example: “I am strong, agile, fast, and I can play a lot of sports very well.” The effort 
category is defined as actions in physical education class that imply, explicitly or 
implicitly, a desire to achieve the goal of the class. The main underlying themes from 
which this category emerged were class behavior and a willingness to try. Statements 
like “Paying attention, listening, following the rules, and doing what the coach tells us to 
do” are typical of class behavior. Statements like “Because I participate in the activity 
and I try” or “I am not the worst because I do not give up and I keep on trying and I like 
to play sports a lot” were coded as a willingness to try.
Examination of the frequency counts for categories of mastery, natural ability, 
class behavior, and a willingness to try at each grade level within each cultural group 
revealed that for both cultural groups, while mastery remained as the primary reason for 
their competence, natural ability as evidence of competence was cited more frequently as 
students got older. This change was particularly evident in the American 11th graders 
(see Table 12). Because of the lack of adequate numbers of observations in each 
category at each grade level, no chi-square analyses were performed to quantitatively 
assess grade-related differences in children’s beliefs about their competence for the 
cultural groups. A chi-square analysis, however, was performed to examine whether 
American and Chinese students differ in their beliefs about their competence in physical 
education. The analysis yielded a significant association between students’ criteria and 
their cultural backgrounds, x2 (3, N -  204) -  15.44, p < .01. American students, 
particularly 1 1 th graders, were more likely to use information about natural ability in
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Table 12
Age Differences in Criteria Used by Students to Petermine Competence for Themselves
Mastery
Ability Effort 
Natural Ability Class Behavior Willingness
4th (n -  34) 58.82
U.S. (N -  102) 
8.82 14.71 17.65
8 th (n -  34) 47.06 29.41 8.82 14.71
l l th (n  = 34) 20.59 55.88 0 . 0 0 23.53
4th (n -  34) 70.59
China (N -  102) 
8.82 11.77 8.82
8 th (n -  34) 67.65 11.76 5.88 14.71
11th (n = 34) 67.65 23.53 2.94 5.88
Note. Values are the percentages of students.
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their assessments of ability whereas Chinese students tended to cite mastery as evidence 
of their competence (see Table 13).
Discussion
The research questions addressed in this study are: What is the developmental 
pattern of self-perceptions of ability in physical education for American and Chinese 
students? Are there any age-related changes in achievement goals for American and 
Chinese students? Do relations between self-perceptions of ability and achievement goals 
differ across the two cultural groups? What is the relationship between teachers’ ratings 
of students’ ability and students’ own reports? Based on these research questions, the 
results of this study were discussed in terms of three themes: developmental patterns, 
relationships, and cultural variations.
Developmental Patterns
Consistent with the results reported by Nicholls and his associates (Nicholls,
1989; Nicholls & Miller, 1984a; Nicholls, Patashnick & Mettetal, 1986), for both 
American and Chinese students in this study, when they advanced grades in school, they 
were significantly more likely to have the differentiated view of ability. That is, the older 
students were more likely than the younger ones to differentiate effort from ability, 
thereby construing ability as a stable capacity that may limit or increase the effect of 
effort on performance.
These developmental changes in the meanings of ability and effort are also 
reflected in students’ personal preferences. Given a scenario where two students scored 
the same but varied in level of effort and ability, when asked which of the two they
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Table 13
Cultural Differences in Criteria Used by Students to Determine Competence for 
Themselves
Ability Effort
Mastery Natural Ability Class Behavior Willingness
U.S. (N «  102) 42.16 31.37 7.84 18.63
China (N -  102) 68.63 14.71 6.86 9.80
Note. Values are the percentages of students.
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would rather be like, for both cultural groups, as students attained the conception of 
ability as capacity, they were significantly more likely to prefer the student who had 
higher ability but did not work hard to the student who had lower ability but worked 
hard. This is particularly evident in the U.S. sample. To students with the conception of 
ability as capacity, it appears that there were advantages in being like the lazier student 
because, for example, “I would rather be like George (the lazier one) because George 
had a natural ability and talent for athletics, therefore, he did not have to work twice as 
hard to be half as good,” or “Because he is the more skilled person and if he practiced a 
little he would be very good.” In contrast, students with the less differentiated 
conception of ability rarely made such comments. Collectively, these results were 
congruent with the developmental patterns in conceptions of ability identified by Nicholls 
and others (Nicholls, 1989; Nicholls & Miller, 1984a; Nicholls, Patashnick & Mettetal, 
1986).
The grade-related changes in students’ perceptions of their own competence in 
this study revealed a complex picture. On one hand, for both American and Chinese 
students, no significant decrease across grades was found in perceived ability in physical 
education. This result is unexpected because many studies of children’s perceptions of 
their own competence report that perceived competence declines over the school years, 
particularly over the elementary school years. One explanation for this may be that the 
subjects in this study were 4th-, 8th-, and 1 lth-graders whereas the subjects in previous 
research work were primarily elementary school children, mostly younger than 6th grade. 
It appears that it is kindergarten and first graders that tend to be overly optimistic about
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their abilities (Benenson & Dweck, 1986; Lee, Carter & Xiang, 1995; Stipek & Tannatt, 
1984). The age differences in subjects could contribute to this inconsistency. On the 
other hand, a decline did occur in perceived ability in dribbling for American students 
and in running for Chinese students. In both activities, older students rated their ability 
lower than did the younger students. Although this result does not support the 
suggestion that children may be slightly more realistic when they are asked to rate their 
ability in specific or familiar skills (Stipek & Mac Iver, 1989), it is consistent with some 
research evidence that the decreases in perceived ability found among older children may 
be more task specific (Eccles et al., 1983,1989; Wigfield et al, 1991).
The finding that perceived ability declined in dribbling but not in running for 
American students seems to suggest that they perceived their ability differently, 
depending on the nature of skills, and whether the skill was perceived to be an acquired 
skill or a skill primarily determined by one’s natural ability. Unlike the potential for 
running that increases with physical maturity (Gallahue, 1989), dribbling requires 
practice, and practice is the key to developing higher levels of skill in dribbling. There is 
evidence to suggest that children, once they understand the notion of ability as a stable 
capacity and believe that the effect of effort is constrained by ability, tend to feel less 
competent on skills that require high effort than on those that come easily to them (Kun, 
1977; Nicholls & Miller, 1984b). In this study, almost 50% of American 11th graders 
have developed the conception of ability as capacity as opposed to 38% of 8th graders 
and 5% of 4th graders. Therefore, it seems reasonable that 11th graders rated their 
ability in dribbling lower than their younger counterparts.
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The age changes in ego orientation were found for both American and Chinese 
students. As the students advanced from grade to grade, they gradually became more 
ego-oriented. According to Nicholls (1984a, 1989), the age-related increases in ego 
orientation are expected and can be attributed in part to the development of conceptions 
of ability but more importantly to the grade-related increases in the ego-involving 
characteristics of schools, such as competition against peers, social evaluation, normative 
feedback, and an emphasis on ability. For example, Nicholls (1989) pointed out that as 
children progress through school, teachers’ assessments are less likely to reflect the 
students’ effort or improvement and more likely to reflect class rank on formally 
evaluated tests or assignments. Because of the increases in the ego-involving properties 
of schools, students are gradually socialized to be more ego-oriented over time.
Similarly, the motivational climate in American youth sport was found to become more 
ego-involving as athletes move from elementary school to high school level athletics 
(Chaumeton & Duda, 1988), although little information is available concerning such 
changes in physical education settings.
Relationships
Conceptions of ability and achievement goals were significantly associated for 
both cultural groups. The students who had the differentiated view of ability were more 
likely to be ego-oriented than the students with the less differentiated view of ability. 
These results provide empirical support for the theoretical linkage between achievement 
goals and conceptions of ability (Nicholls, 1989; Nicholls & Miller, 1984b), but also has 
implications for teachers. Task orientation is related with the less differentiated
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conception of ability in which ability can be developed with effort and is judged in a self­
referenced manner whereas ego orientation is linked to the differentiated conception of 
ability in which ability is stable and judged with respect to normative criteria.
Considering these findings, teachers should do everything in their power to create and 
maintain learning environments that induce students to focus on the less differentiated 
conception of ability. This can be achieved in part by implementing instructional 
practices such as focusing students’ attention on the progress they make over time, 
encouraging effort, emphasizing the intrinsic value of learning, and evaluating students 
for personal improvement, progress toward individual goals, participation, and effort.
The patterns of relationships between achievement goals and perceived ability 
were not clear. For both American and Chinese students, task and ego orientations were 
weakly, or moderately linked to or had no relation at all with the measures of perceived 
ability, depending on the grade level of the students and the task used to tap perceived 
ability. Meece (1995), after reviewing a wide range of studies, suggested that relations 
between achievement goals and measures of perceived ability are dependent on grade 
level and ability level of the students. Because ability level of students was not measured 
in this study, additional research is needed before a thorough explanation is possible.
The students’ self-ratings, for both cultural groups, were significantly positively 
correlated to their teachers’ ratings of their ability at each grade level. The magnitude of 
the relations between the two variables increased somewhat across grade. It is 
particularly strong for the U.S. sample. This result supports the previous research 
findings that children’s self-evaluation appears to become more accurate or realistic as
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they get older, in the sense of relating more closely to teachers’ ratings of their 
competence (Stipek & Mac Iver, 1989; Stipek and Tannatt, 1984). This progressive 
accuracy is no doubt related to developmental changes in the way in which children 
conceptualize ability. These developmental changes include the differentiation of ability 
and conduct, effort, and work habits, and greater use of social comparative information 
in the ability assessment over the school years (Stipek & Mac Iver, 1989).
Cultural Variations
Several significant cultural differences were observed between the American and 
Chinese students in this study. With respect to the conceptions of ability, Chinese 
students were more likely to differentiate effort from ability than their American 
counterparts at almost each grade level. This cultural difference in the conceptions of 
ability may reflect differences in cultural values and educational practices experienced by 
students between these two cultures. It is well-known that the Chinese tradition 
emphasizes the importance of achievement in school, believes in the efficacy of effort, 
and endorses collectivism. Meanwhile, the educational systems within China are very 
selective and competitive. As a result, Chinese children are taught from an early age that 
studying hard and working hard are very important for being successful at school and in 
life. On the other hand, from the first day of school on, they have to compete with their 
peers for better grades so that they will be able to continue their education or go to good 
schools at the next level. This emphasis on interpersonal competitions within the 
educational systems can certainly explain why the Chinese students in this study were
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more likely than the American students to develop the differentiated conceptions of 
ability.
There were also cultural differences in achievement goals. American students, 
except for 8th graders, were more likely to be task-oriented than their Chinese 
counterparts. This result is consistent with Study 1 in which Anglo-American elementary 
school children were found more task-oriented than Chinese elementary school children, 
suggesting that American students truly have higher scores on task orientation than do 
Chinese students when their achievement goals are measured by the TEOSQ. The finding 
that the Chinese 8th graders were more ego-oriented than the American 8th graders is 
not surprising in light of the finding that the Chinese 8th graders were more likely than 
their American counterparts to have the conception of ability as capacity, which defines 
ego orientation according to Nicholls’ theoretical framework (1989).
The interview data revealed cultural differences between American and Chinese 
students in their criteria for assessing ability in physical education. Differences between 
the two countries were most striking for the category of ability, which includes two 
subcategories: natural ability and mastery. American students, particularly 11th graders, 
more frequently used information about natural ability in their assessments of 
competence in physical education whereas the Chinese students were more likely to cite 
mastery as evidence of their competence. These cultural variations in beliefs about 
competence echo different cultural emphases and educational practices. While school in 
general is competitive, Chinese physical education is organized to promote a matery- 
oriented approach within a competitive educational environment. For example, one
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common experience for students in physical education is to try to meet the national 
standards of physical fitness. If children participate in physical education class regularly 
and work hard on what they are learning in class, they can meet the national standards 
and have a feeling of mastery or accomplishment. On the other hand, even though 
physical education teachers in both countries might seek to create a mastery motivational 
climate, American students have many more opportunities than Chinese students to 
participate in competitive sport activities outside of school from an early age on. It is 
well documented that the sport environments outside of school in America are highly 
competitive and primarily focused on the social comparison of athletic ability or skill. 
Success is defined as outperforming others and possessing high ability. Winning is 
everything (Roberts, 1984, 1992). These ego-involving characteristics of competitive 
sports outside of school probably have a strong impact on American students in their 
assessments of ability in physical education.
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GENERAL DISCUSSION 
The research work presented in this paper was designed to explore students’ 
achievement goals and self-perceptions of ability in the context of physical education 
from a cross-cultural perspective. The specific purposes were to examine the generality 
of the two dimensional factor structure of goal orientation, task orientation and ego 
orientation, across American and Chinese students, and to determine the developmental 
patterns in achievement goals and self-perceptions of ability and their relations among 
American and Chinese students. Several important findings have been discovered.
Results from factor analyses and reliability analyses presented in Study 1 indicate 
that the two dimensions of goal orientation, namely task orientation and ego orientation, 
remained constant across the two cultures. This finding seems to suggest that it is 
appropriate for the researchers to use goal perspective theory as a theoretical framework 
in their research of student motivation in the Chinese culture.
In spite of differences in cultural values and educational practices between the 
two countries, American and Chinese students shared almost the same developmental 
patterns in conceptions of ability. For both cultural groups, when students progressed 
through the school years, they tended to construe ability as a stable capacity and become 
more ego-oriented. These findings, in conjunction with associations found between 
conceptions of ability and achievement goals in Study 2, provide empirical support for 
Nicholls’ (1984b, 1989) contentions that conceptions of ability change with age and 
achievement goals are linked to different conceptions of ability.
59
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The fact that children are more likely to see ability as a stable capacity does not 
necessarily mean that children with the differentiated conception of ability have no faith 
in efficacy of effort. Data from Chinese students regarding their beliefs about 
competence showed that students in 8th and 11th grades primarily cited mastery as 
evidence of their competence in physical education, suggesting that children, even 
though they understand the notion of ability as a stable capacity, could still hold a belief 
that ability can be modified through effort if they are situated in a learning environment 
where effort is highly valued and success is defined as an attainment of performance 
goals or standards.
The present finding may also reflect the idea of Nicholls (1989), who theorized 
that whether we use more differentiated or less differentiated conceptions of ability to 
evaluate our performance would depend on the situations, task involvement and ego 
involvement. Task involvement focuses on development or demonstration of ability 
through learning or task mastery while ego involvement emphasizes development or 
demonstration of ability in relation to others. Task-involving conditions would lead to 
the use of the less differentiated conception of ability. In contrast, ego-involving 
conditions would engage the differentiated conception of ability.This conceptualization 
together with the present findings and those of Lee, Carter and Xiang (1995) has 
important implications for physical education teaching in this country. Promotion of a 
task-involving learning environment should become a high priority of teaching in physical 
education. This is especially important for teachers of older students, who understand the 
distinction between effort and ability. To create and maintain a task-involved learning
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environment, there are some specific instructional practices and strategies that teachers 
can use in their classrooms. These involve defining success in terms of mastering the task 
rather than in terms of outperforming others in the class, emphasizing learning process 
and participation, presenting tasks in interesting, novel, and meaningful ways, 
recognizing individual accomplishments, and evaluating students on mastery and skill 
development rather than on ability. In short, teachers must provide learning 
environments that allow children to perceive their effort as being valuable in achieving 
their goals.
The differences found in conceptions of ability, beliefs about competence and 
achievement goals among American and Chinese students in the present research support 
the notion that achievement-related cognitions vary as a function of students’ age and 
cultural background. Considering that students with different personal profiles adopt 
different conceptions of ability, pursue different achievement goals, and use different 
criteria to determine their ability in physical education, teachers should be 
aware that instructional practices that maximize self-confidence and positive motivation 
may have different effects on students with different ages or cultural backgrounds.
In conclusion, the findings of the present research offer additional empirical 
support to the view that goal perspective theory is relevant to physical education 
settings. Results also suggest that the present conceptual framework of goal perspective 
theory has cross-cultural application and validity.
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DETERMINANTS OF STUDENTS’ ACHIEVEMENT-RELATED COGNITIONS
AND BEHAVIORS: A GOAL PERSPECTIVE THEORY APPROACH
Within all subject matter areas, decades of research have consistently sought to 
identify the motivational /attitudinal determinants of students’ achievement-related 
cognitions and behaviors and to understand how these determinants influence students’ 
cognition, affect and behavior in learning environments. The theoretical and empirical 
work of Nicholls (1984 a, 1984b, 1989,1992a, 1992b), Dweck (1986; Dweck & Elliott, 
1983; Dweck & Leggett, 1988; Eilliot & Dweck, 1988), Ames (1984a, 1984b, 1992a, 
1992b; Ames & Archer, 1988), and Maehr (1984; Maehr & Nicholls, 1980) have 
provided a social-cognitive approach to this line of research and this framework will be 
used to frame this review paper.
The approach, generally called goal perspective theory, concerns both cognitive 
and affective components of achievement behavior and integrates many constructs 
assumed important by other theoretical perspectives of motivation. Moreover, goal 
perspective theory focuses on the purposes of student achievement behavior and 
proposes that the goals students adopt in any achievement context significantly affect 
their conceptions of ability, definitions of success and failure, and the ways they 
approach, engage in, and respond to learning activities as well as attributions they make 
to achievement outcomes. The two major goals operating in achievement settings have 
been contrasted as task orientation and ego orientation. Task orientation involves the 
goal of developing one’s ability through learning or task mastery, while ego orientation 
implies demonstrating one’s superiority over others.
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For the past decade, a great deal of work based on this theoretical perspective 
has been conducted in a variety of achievement contexts, particularly in the domain of 
academic learning. Such work has examined individual differences and environmental 
influences on achievement goals and established impressive evidence that achievement- 
related cognitions and behaviors are influenced by one’s achievement goals and that 
achievement goals can vary as a function of both situational and dispositional factors 
(Ames, 1992a, 1992b; Ames & Archer, 1988; Dweck, 1986; Elliot & Dweck, 1988; 
Nicholls, 1984a, 1984b, 1989,1992a).
Since achievement goals play a crucial role in determining motivated behaviors, it 
is important to systematically investigate the factors shaping the development of 
students’ achievement goals so that teachers and parents can apply this knowledge to 
develop and enhance children’s task orientation. The specific purposes of this review are 
: a) to provide an overview of goal perspective theory in sport and physical education, b) 
to review research findings in terms of relationships of achievement goals to 
achievement-related cognitions and behaviors, and c) to examine determinants of 
achievement goals of students. Finally, unanswered questions will be highlighted and 
recommendations for future research will be outlined.
There is a huge body of work focused on goal related aspects of behavior in the 
educational domain as well as in sport settings. To make the review more relevant to 
teaching and learning in physical education, three criteria were used to select articles. 
First, the review is confined to the period extending from 1980 to the present because 
most pertinent literature would have been reported within this period of time. Second,
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studies included from the educational domain had to focus on achievement motivation 
and behavior and be directly related to issues stressed in this paper. Finally, the 
populations examined in sport literature were limited to students or athletes of college, 
high school, junior high, or elementary school age.
Goal Perspective Theory in Sport and Physical Education: Overview 
A major theoretical framework for recent research on achievement-related 
cognitions and behaviors in sport and physical education is goal perspective theory. 
Central to the work of Nicholls (1984a, 1984b, 1989,1992a, 1992b), Dweck (1986; 
Dweck & Elliott, 1983; Dweck & Leggett, 1988; Eilliot & Dweck, 1988), Ames (1984a, 
1984b, 1992a, 1992b; Ames & Archer, 1988), and Maehr (1984; Maehr & Nicholls,
1980) is the assumption that the distinguishing feature of achievement behavior is to 
develop or to demonstrate competence and the notion that people do set goals for 
themselves and that these goals can influence their cognition, affect and behavior in 
achievement settings.
Two major contrasting goals operating in achievement situations have been 
conceptualized and variously described as ego orientation versus task orientation 
(Nicholls, 1984a, 1984b, 1989); performance versus learning goals (Dweck, 1986;
Dweck & Elliott, 1983); or ability versus mastery goals (Ames, 1984a, 1984b, 1992a, 
1992b). While task orientation, learning, and mastery goals can be conceptually 
differentiated from ego orientation, performance and ability goals (Ames, 1992b), for the 
sake of clarity and consistency, the terms task orientation and ego orientation will be 
used throughout the paper to describe the two distinct achievement goals. Task
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orientation places an emphasis on developing one’s ability through learning or task 
mastery. When task-oriented, students are interested in accomplishment, skill 
development and self-improvement Perceptions of demonstrated competence are self­
referenced, learning is viewed as an end itself and is seen as being dependent on effort 
and persistence. Ego orientation, on the other hand, concentrates on demonstrating one’s 
superiority over others. Students who are ego-oriented focus on doing better than 
others. Within this orientation, perceptions of demonstrated competence are normatively 
or other-referenced, learning is viewed as a means to achieve a desired goal, and success 
is a result of ability.
Task and ego orientations are assessed with questionnaires that ask students 
about their usual achievement-related concerns or criteria of success. In sport settings, 
the Task and Ego Orientation in Sport Questionnaire (TEOSQ) developed by Duda and 
Nicholls (1989) has demonstrated acceptable validity and reliability and has been 
successfully used in a variety of studies (Duda, 1989,1992; Duda & Nicholls, 1992). This 
scale consists of 13 items reflecting task- or ego-involving definitions of success in sport. 
When completing the TEOSQ, subjects are asked to think when they felt successful in 
sport and indicate their agreement with the 13 items on a five- point Likert scale. The 
TEOSQ has been successfully adapted to assess students’ goal orientation in physical 
education (Boone, 1995; Walling & Duda, 1995). In general, task orientation and ego 
orientation have been found orthogonal and independent of each other. That is, students 
who are high in task orientation may also be high in ego orientation.
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To date, research related to achievement goal orientations, based on issues of 
emphasis, can be classified into two categories. One focus has been on the assessment of 
individual differences in task and ego orientations among students. These investigations 
have examined relationships between goal orientations and cognitive mediators of 
achievement motivation and established impressive evidence that different achievement 
goals are related to different patterns of cognition, affect and behavior. Other studies 
have focused on situational influences, investigating how the structure and demands of a 
learning environment can influence the adoption of different goal orientations and 
resulting motivational patterns. This line of research has suggested that whether 
situations are considered more or less task- or ego-involving depends on characteristics 
of the social environment.
Relations of Achievement Goals to Achievement-Related 
Cognitions and Behaviors
A great deal of work examining goal orientations and related cognitions and
behaviors in classroom as well as in sport and physical education has yielded consistent
findings, suggesting that relationships between these variables exist. Under this heading,
studies are reviewed in terms of four major categories: (a) achievement goals and
intrinsic motivation; (b) achievement goals and self-perceptions of ability; (c)
achievement goals and attributions; and (d) achievement goals and motivated behaviors.
Achievement Goals and Intrinsic Motivation
The enhancement of intrinsic motivation is a primary goal of education. Intrinsic
motivation in the educational literature concerns enjoyment of learning characterized by
curiosity, persistence, task-endogeny, and a desire to master challenging, difficult, and
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novel tasks (Gottfried, 1985,1990). It has been suggested that intrinsic motivation plays 
a significant role in students’ performance and learning, feelings of competence, and 
perceptions of causality for success and /or failure in school (Dweck & Elliot. 1983: 
Gottfried, 1985,1990; Grolnick & Ryan, 1987; Harter & Connell, 1984).
Many researchers have found important links between achievement goals and 
intrinsic motivation (Ames, 1990a; Butler, 1987; Heyman & Dweck, 1992; Meece, 
Blumenfeld & Hoyle, 1988; Nicholls, 1989). Among these, Nicholls (1989) suggested 
that task orientation is positively related to intrinsic interest and enjoyment and ego 
orientation is more likely to undermine intrinsic interest and enjoyment. Heyman and 
Dweck (1992), after reviewing a wide range of studies, concluded that there are two 
ways to view the relationship between achievement goals and intrinsic motivation. One 
way is to see the relationship between achievement goals and intrinsic motivation in 
terms of achievement goals and goal-like manipulation having impact on intrinsic 
motivation. In this view, task orientation promotes intrinsic motivation and ego 
orientation decreases intrinsic motivation. Another way to consider the relationship 
between these constructs is in terms of task orientation actually being part of what is 
meant by intrinsic motivation in a broader sense. There is evidence to suggest that 
standardized measures of intrinsic motivation, such as Harter’s scale of intrinsic versus 
extrinsic motivation (Harter, 1981) and Gottfried’s scale of intrinsic motivation 
(Gottfried, 1985), often directly tap some important elements of achievement goals, like 
working hard, learning new things and working for better grades. From this perspective,
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it is assumed that important aspects of achievement goals are an integral part of 
conceptions and measures of intrinsic motivation.
The relationships between achievement goals and intrinsic motivation found in 
the academic domain also exist in sport and physical education. Duda and Nicholls 
(1992), in a study of the relationship between goal orientations and beliefs about the 
causes of success in both classroom and sport, found that task orientation was positively 
correlated with satisfaction /enjoyment and negatively correlated with boredom 
experienced in high school students. Similar findings were reported in a study by Duda, 
Chi, Newton, Walling and Catley (1995). In their study the correspondence between 
achievement goals and intrinsic motivation was examined in the context of university 
tennis classes. The results indicated that task orientation was associated with greater 
overall intrinsic motivation. That is, students who were task-oriented tended to agree 
with such items as “I enjoy tennis very much,” “I think I am pretty good at tennis,” and 
“I put a lot of effort into tennis.” Non-consistent negative correlations were found 
between ego orientation and overall intrinsic motivation.
Unlike the above studies which investigated relations of personal goal 
orientations to intrinsic motivation, Seifriz, Duda and Chi (1992) focused on the 
relationship between perceived goal orientation to intrinsic motivation and beliefs about 
success in basketball among high school players. They reported that athletes who 
perceived an emphasis on task orientation in the basketball team had higher level of 
enjoyment in playing on their team.
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In summary, the research in sport and physical education has reported 
consistently positive associations between task orientation and intrinsic motivation. No 
consistent negative relationships between ego orientation and intrinsic motivation have 
emerged in these studies.
Achievement Goals and Self-Perceptions of Ability
The construct of self-perceptions of ability has played a central role in many 
different theoretical perspectives of achievement motivation, such as attribution theory 
(Weiner, 1985), expectancy-value theory (Eccles et al., 1983), self-efficacy theory 
(Bandura, 1986, 1989), self-worth theory (Covington, 1984), and goal perspective 
theory (Nicholls, 1984a, 1984b, 1989). These theorists believe that individuals’ ability- 
related self-perceptions influence their achievement behavior, persistence, and choice of 
achievement activities. Because of its important role in students’ motivation and 
behavior, self-perceptions of ability have received a lot of attention in goal perspective 
theory research.
Studies that have examined relations between achievement goals and self­
perceptions of ability have conceptualized self-perceptions of ability in two different 
ways. Some (Ames & Archer, 1988; Harter, 1981; Meece, Blumenfeld & Hoyle, 1988; 
Midgley, Anderman & Hicks, 1995) have seen this construct in terms of how much 
competence students perceive themselves to possess in schoolwork, or in a specific 
course or a subject matter and asked students to rate their ability as a measure of self- 
perceptions of ability (i.e., perceived competence). Results from this line of research 
reveal that achievement goals are either weakly or moderately associated with measures
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of perceived competence, depending on the age and ability level of students. When the 
two achievement goals are contrasted, perceived competence seems to have a stronger 
association with task orientation than with ego orientation.
Others (Nicholls, 1984b, 1989), however, have considered self-perceptions of 
ability in terms of how students understand the meaning of ability in respect to the role of 
ability and effort in achievement contexts (i.e., conceptions of ability). From this 
perspective, there are at least two different meanings of ability that students can adopt in 
achievement settings. In a less differentiated conception, which is typically found in 
young children, the higher effort exerted for mastery or understanding, the higher the 
perceived ability, and competence is judged in a self-referenced matter. In contrast, in a 
more differentiated conception, higher effort implies lower ability, and competence is 
judged high or low by comparing one’s effort and performance with those of others. This 
research demonstrates that students who are task-oriented tend to adopt the less 
differentiated view of ability, while ego-oriented students prefer the more differentiated 
view. Task orientation is likely to foster perceived competence, whereas ego orientation 
tends to increase the probability of feeling incompetent.
In sport and physical education settings, the pattern of relations between 
achievement goals and perceived competence is not very clear. For example, in a study 
of intercollegiate swimmers, Burton (1989) found that swimmers who set mastery goals 
demonstrated higher perceived competence and perceived greater post-competition 
success than the swimmers who were not trained in a goal setting program. Similarly, 
Newsham (1989), in a study investigating the influence of a task oriented physical
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education program on the perceived competence of elementary school children, found 
that students who participated in the program were significantly higher in perceived 
athletic ability than nonparticipants. However, some research (Duda, Chi, Newton, 
Walling & Catley, 1995) found that the relationships between achievement goals and 
perceived competence were not appreciable. The varying ages of subjects and different 
measures of perceived competence could account for inconsistency in these findings. For 
example, subjects in these studies ranged from elementary school children to college 
athletes. The age differences in subjects could affect the relationship between 
achievement goals and perceived competence.
In sum, research has revealed no clear pattern of relationships between 
achievement goals and self-perceptions of ability in sport and physical education. 
Additional research is needed to clarify this relationship.
Achievement Goals and Attributions
Attributions are “perceived causes of outcomes” (Schunk, 1992). According to 
attribution theories, one’s attributions about the causes of success and failure are 
important mediators of performance in achievement situations and have a strong impact 
on how people respond to their own and others’ success and failure (Kelly & Michela, 
1980; Weiner, 1985). In achievement settings, students often attribute success and failure 
to factors, such as ability, effort, task difficulty, and luck. Research has indicated that 
when students attribute success or failure to their own effort or lack of it they will be 
highly motivated in their learning. When students attribute success or failure to causes
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beyond their control, such as ability, task difficulty, or luck they tend to give up easily in 
their learning.
Research conducted in academic classrooms and sport and physical education has 
established strong and consistent relationships between achievement goals and 
attributional beliefs (Ames, 1992a; Ames & Ames, 1981; Boone, 1995; Duda & Chi,
1989; Duda & Nicholls, 1992; Nicholls, 1989; Walling & Duda, 1995). In general, task 
orientation is associated with beliefs that success is a result of hard work, trying to 
understand material, and collaboration, whereas ego orientation is related to the beliefs 
that success is a consequence of outperforming others and high ability. For example, in 
their study of high school students in physical education, Walling and Duda (1995) 
reported that students high in task orientation were more likely to believe that the 
determinants of success are intrinsic interest, effort and cooperation than were those low 
in task orientation. Compared to low ego-oriented students, high ego-oriented students 
had a greater tendency to believe that success is a consequence of high ability.
A recent investigation by Duda and Nicholls (1992) focused on the nature or 
generality of student goal orientations and their relation to attributions across 
schoolwork and sport. Students in 10th and 11th grades completed a series of 
questionnaires designed to assess their goal orientations, beliefs about the causes of 
success, intrinsic satisfaction, and perceived ability in sport and the classroom. The 
results indicated that not only task orientation and ego orientation but also the 
associations among these two goal perspectives and beliefs about the causes of success 
extended schoolwork and sport. In both contexts, students with an ego orientation were
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more likely to believe that success is a result of high ability, while students with a task
orientation tended to believe that success is a result of interest, effort, and cooperation
with Deers.
*
To summarize, studies reviewed have indicated a consistent pattern of 
relationships between achievement goals and beliefs about causes of success in sport and 
physical education settings. Ego orientation is related to the belief that success is 
achieved through ability, whereas task orientation is related to the belief that success is 
achieved through effort.
Achievement Goals and Motivated Behavior
In goal perspective theory research, much attention has been given to the impact 
of achievement goals on students’ behaviors in achievement settings. Numerous 
classroom studies have found that students who focus on task orientation are more likely 
to display adaptive patterns of behavior that are characterized by challenge seeking, use 
of effective learning strategies, high level of cognitive engagement, and high, effective 
persistence in the face of difficulty. In contrast, students who adopt an ego orientation 
tend to exhibit maladaptive patterns of behavior that are characterized by challenge 
avoidance, use of less effective or superficial learning strategies, and low persistence in 
the face of difficulty (Ames & Archer, 1988; Elliot & Dweck, 1988; Meece, Blumenfeld 
& Hoyle, 1988; Nolen, 1988; Nolen & Haladyha, 1990).
A number of studies in sport and physical education have supported the 
associations between achievement goals and adaptive and maladaptive patterns of 
behavior. Duda (1988), in a study of intramural sport participants, found that participants
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who were highly task-oriented reported that they practiced more in their free time. Duda, 
Smart and Tappe (1989) reported similar findings in the area of athletic injury 
rehabilitation. Athletes high in task orientation tended to work harder during the exercise 
session than low-task-orientation athletes.
In physical education, findings by Solmon and Boone (1993) supported the 
notion that task orientation is associated with adaptive patterns of behavior and ego 
orientation is associated with maladaptive patterns of behavior. The purpose of their 
study was to examine the impact of goal orientation in college tennis classes. They used 
a system of contract grading to yield an indication of students’ choice of challenging 
tasks, and a cognitive processes questionnaire to assess students’ anxiety, interest, 
attitude, level of attention, use of strategies, and willingness to persist in practice. Their 
results indicated that task orientation was positively, and ego orientation negatively, 
linked to choice of challenging tasks and use of effective learning strategies. Task 
orientation was also positively associated with a willingness to persist in practice.
In sum, research concerning relations between achievement goals and motivated 
behavior in sport and physical education supports the notion that task orientation is 
linked to adaptive behaviors, while ego orientation is linked to maladaptive behaviors.
Major Determinants of Achievement Goals 
Since achievement goals greatly influence students’ achievement-related 
cognitions and behaviors, it is important to systematically investigate the factors shaping 
the development of students’ achievement goals. Research has shown that students’ 
achievement goals are influenced by such factors as self-perceptions of ability,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
socialization at home, cultural background, age, gender, and learning environment at 
school.
Self-Perceptions of Ability
Self-perceptions of ability here refer to the meanings individuals attach to ability 
or beliefs about the nature of ability. Nicholls (1984b, 1989) and Dweck (1986, Dweck 
& Leggett, 1988) agree that differences in achievement goals are associated with 
differences in self-perceptions of ability. In his developmental work, Nicholls (1984b, 
1989) argued that there are at least two different conceptions of ability that are employed 
by individuals in different types of achievement settings. In a less differentiated 
conception, which is typically found in young children, the higher effort exerted for 
mastery or understanding, the higher the perceived ability, and competence is judged in a 
self-referenced manner. This is the conception of ability that defines task orientation. In 
contrast, in a more differentiated conception, higher effort implies lower ability, and 
competence is judged higher or lower by comparing one’s effort and performance with 
those of others. Ability is perceived to be a “capacity”. The differentiated conception of 
ability defines ego orientation.
Using a similar line of reasoning, Dweck and her colleagues (1986, Dweck & 
Leggett, 1988) suggested that beliefs about the nature of ability would orient students 
toward the different achievement goals, which in turn result in different motivational 
patterns. Specifically, some students have an entity view of ability as a fixed, unchanging, 
and uncontrolled trait. Learning is possible only to the limit set by ability. Such students 
pursue an ego orientation. These who doubt their abilities work lackadaisically or exert
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little effort on difficult work (Schunk, 1991). Those who perceive themselves as 
competent tend to select work at which they can succeed, persist longer, and exert 
effort, which produce judgment of ability from others.
In contrast to those with an entity view of ability, other students hold an 
incremental view of ability. They believe that ability can be developed with effort and 
persistence over time. Such students adopt a task orientation. Regardless of whether 
they perceive their ability as high or low, they persist and exert effort because they 
believe that effort increases ability. For example, in a study with fifth grade children,
Elliot and Dweck (1988) provided students with goals (task or ego) and ability 
assessments (high or low). Children holding a task-oriented goal selected challenging 
tasks and displayed effort and persistence regardless of ability assessment Children with 
an ego-oriented goal who perceived their ability to be high chose the challenging 
performance tasks that allowed them to appear competent; those who perceived their 
ability to be low selected easier tasks that permitted them to avoid judgments of 
incompetence.
Collectively, both perspectives suggest that individual differences in ability 
perceptions predispose students to adopt a particular goal in achievement settings. The 
support for this position is evident in the work by Jagacinski (1992), Schunk (1991), and 
Wentzel (1992). Although no studies directly investigating the relationship between 
ability perceptions and achievement goals in sport and physical education were found, 
Duda (1987), in her review of the application of Nicholls’s theory to the movement
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domain, argued that the relation of ability perceptions and goal choice in sport should be 
predicted in much the same way as it does in the academic domain.
Socialization Experiences at Home
From a social learning perspective, parents are the major socializing agents in 
shaping students’ achievement motivation. A large body of research in the field of 
developmental, social, and educational psychology has supported this view and 
consistently revealed that parental beliefs and motivational practices are the two primary 
factors that exert a strong influence on the child’s achievement motivation and behaviors. 
In this research, parental beliefs related to the development of students’ achievement and 
motivation primarily are parent educational expectations, occupational aspirations, causal 
attributions, attitudes toward education, and perceptions of their children’s abilities 
(Christenson, Rounds & Gomey, 1992; Parsons, Adler, Karzala & Meece, 1982; Sigel, 
1985). Motivational practices that positively affect students’ motivation and behavior 
include encouraging active learning, creating a context for new learning, implementing 
supportive strategies, and getting involved in school-related activities (Ginsburg & 
Bronstein, 1993; Gottfried, Fleming & Gottfried, 1994; Grolnick & Ryan, 1987).
The role of parental socialization in shaping students’ achievement goals has only 
recently received attention in classroom research. In a study that focused on mothers’ 
beliefs about the role of ability and effort in school learning, Ames and Archer (1987) 
reported that mothers of elementary school children differed in the relative priority they 
attached to different achievement goals. Mothers’ beliefs about learning and school- 
related practices, such as task choice, school feedback preference, and causal
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attributions, were a function of their own goal orientation. The findings in the Ames and 
Archer study suggest that mothers may influence their children’s achievement goals 
through their definitions of school success, causal attributions, preference for school 
feedback, and their involvement in achievement-related activities of their children.
Although there is evidence to suggest that parents influence their children’s 
participation in sport and physical activity, few studies have directly examined the impact 
of parents on the development of children’s achievement goals in sport and physical 
education settings. As part of his study, Weitzer (1989) examined the impact of parental 
involvement level of physical activity on fourth grade children’ goal orientations in sport. 
The results indicated that for girls, a greater level of maternal physical activity 
involvement was linked to a higher task orientation. For boys, no relationships emerged 
between parental involvement level and their goal orientations. More recently, Duda and 
Horn (1993) investigated the interrelationships between children’s and parents’ goal 
orientations in sport. In their study, young basketball players completed the TEOSQ in 
relation to their personal criteria of success in basketball and their perceptions of their 
most involved parent’s criteria of success in this sport. Each child’s parent was requested 
to respond to the same instrument in terms of her/his own views about basketball success 
and then completed the TEOSQ as she/he believed her/his child would. The results 
indicated that children’s goal orientation was related to their perceptions of their parent’s 
goal orientation.
Recognizing that socialization influences can make significant contributions to 
the development of children’s achievement motivation, Duda (1987), Brustad (1992),
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Roberts and Treasure (199S) all suggested that more effort should be made in this line of 
inquiry. While there is some evidence to suggest that parents play a role in their children’ 
motivational orientation, more specific information is needed concerning the influences 
of parents in children’s task and ego orientations in sport and physical education.
Cultural Background Where Students Are Reared
Achievement motivation theorists have suggested that achievement motivation 
and behavior are constructed in a cultural context, and achievement motivation and 
behavior must be understood within the cultural background in which they occur (Maehr 
& Nicholls, 1980). This is because individuals from different cultures tend to view any 
given achievement situation or behavior differently, thereby affecting their achievement- 
related cognition, affect, and behavior. Results of cross-national studies by Fyans, Salili, 
Maehr and Desai (1983) and by Leung, Maehr and Hamisch (1993) are consistent with 
this proposition. Fyans, Salili, Maehr and Desai (1983) analyzed the semantic-differential 
data gathered from 30 cultural groups to determine cultural variations in the meaning of 
achievement One hundred achievement-related concepts including progress, success, 
power, cooperation and freedom, were used to assess subjective meanings individuals 
from different cultures attached to achievement. Their results showed distinctive 
variations in the meaning of achievement across these cultural groups. For example, 
people from Iran, Afghanistan, West Germany, and Caucasian Americans were more 
likely to see success associated with self, initiative, freedom, education , work, and 
masculinity than people from India, Romania, Poland, Sweden, and African-Americans. 
More recently, Leung, Maehr and Hamisch (1993) examined sociocultural differences in
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academic motivational orientations between American and Chinese students. American 
students were found to be more likely than Chinese students to view “getting good 
grades” or “doing as well as or better than others in your class” as a measure of success, 
whereas Chinese students were found to be more likely than American students to view 
“behaving well” as a measure of success. Collectively, these findings suggest that the 
meaning of achievement varies from culture to culture. This implies that individuals from 
different cultures may interpret achievement-related concepts differently and take 
different approaches to achievement events.
In sport and physical education settings, some cross-cultural studies comparing 
students from different ethnic or cultural background within the United States support 
the notion that achievement goal orientations in sport vary as a function of culture 
(Duda, 1981,1985,1986). For example, in her study of Anglo-, African- and Hispanic- 
American students, Duda (1986) reported that Anglo males were more likely to define 
sport success in terms of social comparison than African- and Hispanic-American males 
and Anglo females. African-American females tended to emphasize social comparison- 
based sport success, while African-American males tended to view sport success as skill 
mastery. Hispanic-Americans, males and females, tended to equate sport success to the 
mastering of sport skills. Anglo males placed a greater emphasis on social comparison- 
based sport failure than Hispanic-American males, and Hispanic-American males tended 
to stress mastery-based sport failure.
On the other hand, some studies with students outside the United States have 
focused on psychometric properties of task and ego orientation in sport questionnaire
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(TEOSQ) to determine whether the two-factor structure (task and ego) of goal 
orientation emerged among American students also exist among students from other 
countries, like Spain, Thailand. In addition, beliefs about the causes of success in sport 
has been a focus of these studies. The results have revealed that the two dimensions of 
goal orientation, namely task and ego orientation, and the association between these two 
goal perspectives and attributional beliefs about success remain constant across cultures 
(Duda, Fox, Biddle & Armstrong, 1992; Guivemau & Duda, 1994; Li, Chi, Harmer & 
Vongjaturapat,1994; Papaioannou & Duda, 1992; Rethorst & Duda, 1992). These 
findings suggest that the two major achievement goals go beyond cultural boundaries. 
Age and Gender
A number of classroom-based studies related to achievement goals have indicated 
that there are age-related changes in task and ego orientations. Specifically, children start 
school with a task mastery orientation and become more ego-oriented as they progress 
through the grades (Harter, 1981; Maehr, 1983; Nicholls, 1989). Studies by Ewing, 
Roberts and Pemberton (1985) and by Buchan and Roberts (1991) provided some 
evidence that young children (9-10 years) were more likely to focus on task-involved 
orientation, whereas adolescents (12-14 years) tended to be ego oriented in the context 
of sport.
Drawing from the literature relevant to achievement goals, two plausible 
explanations could account for age-related changes in achievement goals. First, 
according to Nicholls’ work (1984b, 1989), ego orientation and task orientation are 
based on a more or less differentiated conception of ability. Specifically, task orientation
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is associated with a less differentiated view of ability, whereas ego orientation is 
associated with a more differentiated view of ability. Developmental research (Nicholls, 
1984b) in the academic domain indicates that children’s conceptions of ability change 
with age. Most young children cannot completely differentiate ability from effort. They 
have a less differentiated conception of ability, believing that increased effort can 
improve their ability. By the time children reach the late elementary school years, they 
understand the distinction between ability and effort and their differential contribution to 
success and therefore have the notion of ability as a stable capacity. As a result, it is 
reasonable that young children are more task-oriented than older children.
A second explanation is that the ego-involving characteristics of schools, such as 
competition against peers, social evaluation, normative feedback, emphasis on ability, 
generally become more salient over the school years (Eccles, Midgley & Adler, 1984; 
Nicholls, 1989). For example, Nicholls (1989) pointed out that as children progress 
through school, teachers’ assessments are less likely to reflect the students’ effort or 
improvement and more likely to reflect class rank on formally evaluated tests or 
assignments. Because of the increases in the ego-involving properties of schools, 
students are gradually socialized to be more ego-oriented over time.
Similarly, the motivational climate in American youth sport was found to become 
more ego-involving as athletes move from elementary school to high school level 
athletics (Chaumeton & Duda, 1988). In physical education, however, little empirical 
work to date has dealt with factors that correlate with age-related changes in 
achievement goals. It appears this area of research—developmental changes in
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achievement goals~is a critical line of inquiry for understanding the development of 
achievement motivation of children.
With regard to gender effects in achievement goals, there is research evidence to 
suggest that gender plays a role in students’ achievement goals. Research work by Duda 
(1989; Duda, Olson & Templin, 1991) of high school and college students revealed 
gender differences in sport settings. In general, male sport participants are more likely to 
emphasize ego orientation than female sport participants, while females are more likely 
to score higher on task orientation than are males.
While there is some evidence that gender differences exist in achievement goals, 
the subjects in the studies conducted thus far have been high school and college students. 
As a result, little is known about gender effects on achievement goals among elementary 
school children. There is a need to extend this line of work to the population of 
elementary school students in physical education.
Learning Environment at School
In goal perspective theory research, learning environments, at both the classroom 
and school level, are viewed as a psychological environment which is characterized in 
terms of the achievement goals that are stressed (Ames, 1990b, 1992a, 1992b; Maehr & 
Fyans, 1989; Maehr & Midgley, 1991; Meece, 1991; Nicholls, 1984a). Further, it has 
been hypothesized and found that achievement goals stressed at both the classroom and 
school level affect students’ motivation and achievement. Research on classroom 
environments and on school environments are reviewed separately in the following 
sections.
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Classroom as a psychological environment. In this area of research, many 
researchers have focused on how the motivational climate or existing goal structure in 
the classroom can influence students’ personal achievement goals, their self-perceptions, 
and their approaches to learning. Among them, Ames (1984a, 1992a, 1992b) has been 
particularly interested in the study of motivational climate in the classroom environment. 
She and her colleague (Ames & Archer, 1988) were the first to develop a questionnaire 
to tap students’ perceptions of classroom achievement goals. Ames and Archer’s initial 
work established a strong relationship between mastery goal orientation and adaptive 
motivational patterns in a field setting. A follow-up study of the same students has 
provided further support for the relationship of perceived motivational climate to 
motivational processes in high school classrooms. Students’ use of effective strategies, 
preference for challenging work, positive attitudes towards the class, and effort 
attributions for success were all found to covary in mastery motivational climate (Ames, 
1992a). Similar results are found in studies of elementary school children (Ames, 1992a) 
and other high school students (Nolen & Haladyna, 1990). For example, similar to high 
school students, elementary school children who viewed their learning experiences as 
task-involved were more likely to use effective strategies, show their interest in learning, 
and prefer challenging tasks (Ames, 1992a).
Based on these studies and other related work, Ames (1992b) has recently 
identified three structures of the classroom environment that can influence whether 
students perceive the classroom as a task or ego-involved climate and, as consequence, 
evoke qualitatively different motivational patterns. These three classroom structures are
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task, evaluation, and authority. Tasks that involve variety and diversity are more likely to 
enhance an interest in learning and a task orientation. For example, teachers can ask 
young children to explore different ways to balance with their body parts when teaching 
balance skills. Moreover, students are more likely to perceive the classroom as a task- 
involved when tasks place an emphasis on the meaningful aspects of learning activities 
such as how flexibility exercise can prevent you from injuries, and are challenging but 
can be achieved with reasonable effort With regard to evaluation, ability focus and social 
comparison are aspects of evaluative practices that are likely to evoke an ego orientation 
and related maladaptive motivation patterns. The authority dimension refers to the 
degree to which teachers involve students in decision making. A task orientation is likely 
to develop in classrooms in which teachers allow children to make some decision, offer 
them choice in task completion, method of learning or pace of learning, and provide 
support and opportunities for developing self-regulatory and learning skills.
In addition, Ames has been conducting classroom intervention research that aims 
at changing the teacher’s role, and the teacher’s behavior so that students can experience 
a task-involved learning environment and adopt a task orientation. Ames used the 
acronym TARGET (Epstein, 1989) to conceptualize the six areas of the classroom that 
contribute to a task-involved or ego-involved learning environment (Task, Authority, 
Recognition, Grouping, Evaluation, and Time). Ames and her colleagues worked with 
teachers to develop specific classroom strategies in each of these six areas that would 
make a task orientation salient to individual students in the classroom. Preliminary 
findings suggest that as teachers use TARGET strategies designed to create a task-
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involved classroom environment, they not only change the motivational climate of the 
classroom, but also influence the goal orientations of students, particularly at-risk 
students (Ames, 1992a).
Relationships between perceptions of a task or ego involved climate and a 
number of motivational variables have been found in sport and physical education. 
Replicating and extending Ames and Archer’s work (1988) in the sport domain, Seifriz, 
Duda and Chi (1992) developed a sport-specific measure of perceived motivation climate 
and examined the relationship of perceived motivational climate to high school athletes’ 
enjoyment of their sport experience and beliefs about the causes of success. Results 
indicated that perceptions of a task-involved climate were positively associated with 
reported enjoyment and the belief that success is a result of effort, while perceptions of a 
ego-involved climate were associated with the belief that success is caused by superior 
ability. Similarly, in their study of young athletes competing in an amateur international 
competition, Walling, Duda and Chi (1992) found that perceptions of a task-involved 
climate were related with greater satisfaction with one’s team and lower performance 
worry, whereas perceptions of a ego-involved climate were linked to greater level of 
worry and less satisfaction with one’s team.
In physical education, the only study that directly investigated such relationships 
has been done by Boone (1995). In his study, students who perceived a task-involved 
climate tended to use learning strategies and believe that motivation and effort cause 
success. In contrast, students who perceived a ego-involved climate were more likely to 
focus on ability or deception as a cause for success. The Boone study also examined the
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effects of an intervention designed to implement task-involved strategies in physical 
education. Nine physical education classes were assigned to one of two different 
conditions: a) a normal class routine and b) a task involved climate. Students spent three 
weeks on learning badminton skills under the two instructional conditions. The results 
indicated that the students in the task-involved classes improved the skill test scores at a 
greater rate than students in the normal routine condition. Perceptions of task-involved 
climates were enhanced by verbal strategies employed by teachers in the task-involved 
classes.
School as a psychological environment. While many researchers have focused on 
the influence of classroom achievement goals on students’ motivation, Maehr, Midgley 
and their colleagues (Fyans & Maehr, 1990; Maehr, 1991; Maehr & Midgley, 1991) have 
argued that classrooms do not stand alone and they exist within schools. Effects at the 
classroom level are subverted by the policies, procedures and activities of the larger 
school culture. The school can be viewed as a psychological environment that influences 
the motivation and achievement of students. Accordingly, these researchers have 
concentrated on the relationship of school characteristics to student motivation and 
achievement patterns. Through questionnaires designed to assess the student 
perceptions of school goal emphasis, five goal stresses or dimensions that characterize 
the school psychological environment have been identified in their research work. They 
are accomplishment, power, affiliation, recognition, and strength/saliency. Specifically, 
accomplishment involves school goals of displaying an emphasis on excellence and 
pursuit of academic challenges. Power encompasses school goals of emphasizing
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interpersonal competition, and socially comparative achievement Recognition includes 
school goals of demonstrating social recognition for achievement and the importance of 
schooling for attaining future goals and rewards. Affiliation comprises school goals of 
gaining perceived sense of community, and good interpersonal relations among teachers 
and students. Strength /Saliency involves the perception that the school knows what it is 
about and that students know what is expected (Maehr, 1991). Moreover, results from 
their research strongly suggest that achievement goals emphasized at the school level can 
influence students’ motivation and achievement (Fyans & Maehr, 1990; Maehr, 1991; 
Maehr & Midgley, 1991). Unfortunately, in sport and physical education, no research 
work has been found concerning the relationship of school psychological environment to 
student motivation and achievement.
Conclusions and Implications 
A review of research has indicated that task orientation and ego orientation are 
the critical determinants of achievement-related cognitions and behaviors in achievement 
contexts. Compared to those that are ego-oriented, students with a strong task 
orientation are more likely to work hard for success, show an intrinsic interest in learning 
activities, prefer challenging work and risk taking, use effective learning and problem­
solving strategies, display positive attitudes toward learning, and persist in the face of 
difficulty.
Many studies cited in this review examined factors that influence students’ 
achievement goals. Findings on this issue have supported the notion that achievement 
goals can vary as a result of both situational and dispositional factors. Situational factors
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include socialization at home, classroom learning environment, and school culture. 
Dispositional factors consist of self-perceptions of ability, culture, age, and gender. In 
specific regard to the classroom learning environment, research work has revealed that 
students benefit the most from learning environments when they are oriented toward a 
task orientation.
Taken together, the findings have some implications for physical education 
teaching. First, because of beneficial effects of a task-involved climate on student 
learning, creating such a learning environment should become a high priority of teaching 
in physical education. However, promotion of a task-involved climate in the physical 
education classroom might be considered a special challenge to teachers. Traditionally, 
learning and teaching in physical education have been competitive and outcome-oriented.
It has not been uncommon for teachers to emphasize social comparison and competition 
between students, place a high value on performance outcomes (i.e., winning or loosing) 
rather than on effort and skill improvement, and group students by ability. These are 
some of the instructional practices that have been identified to make an ego-involved 
climate salient to students in the classroom research (Ames, 1992a, 1992b). To create 
and maintain a task-involved learning environment, there are some specific instructional 
practices and strategies that teachers can use in their classrooms. These involve 
emphasizing learning process and participation, presenting tasks in interesting, novel, 
and meaningful ways, recognizing individual accomplishments, and evaluating students 
on mastery and skill development rather than on ability. Second, students with different 
personal profiles pursue different achievement goals and approach and engage in learning
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activities differently. Teachers should be aware that instructional practices that maximize 
self-confidence and positive motivation may have different effect on students with 
different profiles. For example, most elementary school children’s conceptions of ability 
represent effortful accomplishment as competence. This should help maintain 
industriousness over the elementary school years (Nicholls, 1989). Junior and senior high 
school students, on the other hand, distinguish capacity from effortful accomplishment 
and are less likely than elementary school children to value the efficacy of effort. They 
are also more likely than younger students to adopt an ego orientation. Therefore, telling 
junior and senior high school students that they need to work harder would not be as 
effective as it does elementary school children. Finally, student achievement goals are 
influenced in part by home environment and school culture. This suggests that teachers 
may need to reach out to parents and school administrators if they truly want students to 
sustain positive motivation and high levels of activity engagement in physical education 
classes.
Recommendations for Future Research 
There are several potential directions for future research suggested by the studies 
reviewed in this paper. First, more research on developmental changes in self-perceptions 
of ability in physical education is needed. It has long been established that self­
perceptions of ability play a critical role in understanding student motivation and 
achievement behavior. First, self-perceptions of ability play a central role in virtually 
every cognitive theory of achievement motivation, including attribution theory (Weiner, 
1985), expectancy-value theory (Eccles et al., 1983), self-efficacy theory (Bandura,
1986,1989), self-worth theory (Covington, 1984), and goal perspective theory
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(Nicholls, 1984a, 1984b, 1989). In all of these theories, self-perceptions of ability are 
assumed to influence behavior and learning. Nicholls (1984b) even suggested that 
conceptions of ability is the key to the understanding of achievement motivation.
Second, research work has shown that children who develop positive self-concept of 
ability are more likely to exhibit high expectations for their performance, to persist 
longer on difficult work, to set realistic achievement goals, and show high levels of task 
engagement (Eccles et al., 1983; Harter, 1983). Because of its theoretical and practical 
significance in student motivation and behavior, self-perceptions of ability have received 
a lot of attention in classroom-based research. This research suggests that self­
perceptions of ability change in several important ways over the school years. First, 
children’s understanding of what ability means seems to change. According to Nicholls 
(1984b), young children have a less differentiated conception of ability, thereby believing 
that ability can be enhanced through effort By the time children reach the later 
elementary school years, they understand the distinction between ability and effort and 
therefore have the notion of ability as a stable capacity. Another way children’s self­
perceptions of ability change is that their perceptions of the degree of competence (i.e., 
perceived ability) decline with age. However, little information is available concerning 
such changes in physical education settings except a study by Lee, Carter and Xiang 
(1995). In their qualitative study of kindergartners, first, fourth and fifth graders, they 
found that younger children were more likely than older children to believe that practice 
leads to success in physical education. Accordingly, there is a need for researchers to 
examine self-perceptions of ability in physical education from a developmental
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perspective. By understanding developmental changes in children’s self-perceptions of 
ability, we should gain more insight to the development of achievement goals of children, 
their persistence, and performance in physical education. With this knowledge, we can 
start to maximize self-confidence and positive motivation of students through carefully 
planned instructional practices.
Second, the empirical examinations of relationships of achievement goals, 
perceived motivational climate, self-perceptions of ability to achievement-related 
cognitions and behaviors such as intrinsic motivation, causal attributions, learning 
strategies have just begun and must be pursued and expanded in order to more fully 
understand how these variables interact with one another in influencing learning of 
students in physical education. Research has indicated that achievement goals, perceived 
motivational climate, and self-perceptions of ability all play an important role in 
achievement-related cognitions and behaviors of students. Theoretically, achievement 
goals interact with perceived motivational climate and self-perceptions of ability.
However, for the most part these sources of influence have been examined separately in 
past work. As a result, we have limited information about interactions of these three 
variables. Research integrating these three sources should prove useful in explaining 
variations in cognitive, affective, and behavioral patterns of students in physical 
education.
Third, the parental influences on students’ achievement goals should be 
examined. From a social learning perspective, it is hypothesized that parents, the major 
socializing agents at home, exert a strong influence on achievement motivation of
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children. A study by Ames and Archer (1987) in the educational domain supported this 
hypothesis and suggested that mothers may influence their children’s achievement goals 
through their interactional patterns and reward systems. In physical education, few 
studies have examined parental influences in relation to their child’ achievement goals. 
Since parents are an important source of influence in children’ achievement motivation, 
there is a need to conduct research to investigate the role of parents in the development 
of children’s achievement goals.
Fourth, only a limited number of studies have examined students’ achievement 
goals from a cross-cultural perspective. Most comparisons in the cross-cultural work 
completed thus far have focused on groups and individuals whose values are consistent 
with the Western culture. As the student population becomes more diverse, there is a 
need to extend this work to students whose cultural heritage differs from the Western 
perspective in general and the American culture in particular. Extending this line of 
research to non-Westem subjects will offer a more thorough understanding of the role of 
culture in achievement motivation of students.
Finally, subjects in the studies were predominantly college, junior or senior high 
school students or athletes. Consequently, little is known about achievement goals of 
elementary school children in physical education. More attention should be given to 
elementary school students in the future goal perspective theory research. Focusing on 
elementary school children is significant for several reasons. First, achievement goals in 
the elementary school years may have profound implications for initial and future success 
in physical activity involvement. Second, investigating achievement goals and related 
motivational processes in elementary school children would allow researchers to address
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developmental issues of children’s achievement motivation. Third, the interrelationships 
between achievement goals, achievement-related cognitions and behaviors in elementary 
school children in physical education need elucidation.
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Demographic Information Sheet
1. Your Name____________ (first)_____________ (last)
2. Date of Birth (months (day) (year)
3. Sex (male) (female)
4. What grade are you in school?_________
5. Race (Check one): Anglo-American African-American___
Hispanic-American___Asian-American___ Other___
6. What is the highest grade or year in school your father has completed? (Check one)
 None ______ 9-12 but didn’t graduate  College Diploma
 1 -4  High School Diploma  Some Graduate School
 5-8  Some Years of College  Graduate or Professional
Degree
7. What is the highest grade or year in school your mother has completed? (Check one)
 None ______9-12 but didn’t graduate  College Diploma
 1-4  High School Diploma  Some Graduate School
 5-8  Some Years of College  Graduate or Professional
Degree
8. a) Have you participated in interscholastic sport? (Yes) (No)
(Interscholastic sport means your school team competes with other school team)
b) If yes, how long vrs.
9. a) Have you participated in intramural sport? (Yes) (No)
(Intramural means you compete but the teams are within your own school)
b) If yes, how long yrs.
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16-Item Version of the Task and Ego Orientation in Sport Questionnaire (TEOSQ)
(Study 1)
Read each sentence and indicate the extent to which it describes you.
Strongly Disagree Neutral Agree Strongly 
Disagree Agree
I FEEL MOST SUCCESSFUL 
IN PE CLASS WHEN...
1) I practice hard. SD D N A SA
2) Others can’t do as well as me. SD D N A SA
3) I do better than my friends. SD D N A SA
4) I work really hard. SD D N A SA
5) I learn a new skill by trying hard. SD D N A SA
6) I beat others. SD D N A SA
7) Something I learn makes me want 
to practice more. SD D N A SA
8) I’m more skilled than others. SD D N A SA
9) Others mess up and I don’t. SD D N A SA
10) I get the knack of doing a new skill. SD D N A SA
11) A skill I learn really feels right. SD D N A SA
12) I’m the only one who can do the 
play or skill. SD D N A SA
13) I do my best. SD D N A SA
14) I have the highest scores. SD D N A SA
15) I’m able to perform a skill 
I couldn’t do before. SD D N A SA
16) I’m the best. SD D N A SA
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13-Item Version of the Task and Ego Orientation in Sport Questionnaire (TEOSQ)
(Study 2)
Read each sentence and indicate the extent to which it describes you.
Strongly Disagree Neutral Agree Strongly 
Disagree Agree
I FEEL MOST SUCCESSFUL 
IN PE CLASS WHEN...
1) I work really hard. SD D N A SA
2) The others can’t do as well as me.SD D N A SA
3) Something I learn makes me want 
to go and practice more. SD D N A SA
4) I can do better than my friends. SD D N A SA
5) I’m the best. SD D N A SA
6) I do my very best. SD D N A SA
7) I learn a new skill and it makes me 
want to practice more. SD D N A SA
8) I learn a new skill by trying hard. SD D N A SA
9) Others mess up and I don’t. SD D N A SA
10) A skill I leam really feels right. SD D N A SA
11) I’m the only one who can 
do the play or skill. SD D N A SA
12) I score the most points/goals/hit etc. SD D N A SA
13) I leam something that is fun to do. SD D N A SA
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Scenarios Designed to Assess the Development of Conceptions of Ability 
Instructions: The following are two little stories. Please read them carefully and answer 
each question truthfully. There are no right or wrong answers.
Story 1
Christy and Mary (David and Brian for boys) were classmates in physical 
education classes. They were taught how to shoot the baskets. Christy worked hard on 
shooting, but Mary did not. In a shooting test, Christy and Mary both made 8 out of 10 
baskets.
1). Did Christy and Mary both have the same ability in shooting the baskets?
(Circle one letter)
A l. No (Go to A4)
A2. Yes
A3. If “Yes”, please circle one of the following:
a. because Christy and Mary both made 8 out of 10 baskets.
b. because Christy worked hard.
A4. If “No”, first please tell us who showed higher ability in shooting the 
baskets? (Circle one letter)
c. Christy
d. Mary
then, please circle one of the following:
e. because she worked harder.
f. because she was more skilled.
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2). How come they both made the same number of baskets when Christy worked hard 
and Mary did not work hard? (Circle one letter)
Bl. because Christy was more skilled than Mary.
B2. because Mary was more skilled than Christy.
B3. because Christy and Mary were at the same level of skill.
3). If Christy and Mary both worked hard on shooting the baskets, would they both 
make the same number of baskets? (Circle one letter)
Cl. No (Go to C3)
C2. Yes
C3. If “No”, please tell us who would do better in shooting the baskets?
(Circle one letter)
g. Christy
h. Mary
Story 2
Michelle and Beth (Jack and George for boys) were classmates in physical 
education classes. Michelle was not as athletic as Beth. They were taught to shoot the 
baskets. Michelle worked hard on shooting, but Beth did not. In a shooting test, Michelle 
and Beth both made 8 out of 10 baskets.
4). Who would you rather be like (Circle one letter)
Dl. Michelle 
D2. Beth
5). Why? (Please answer it at least with a sentence)
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Response Category: Mastery 
Q: How many stars would you give yourself?
A: 5.
Q: Why would you give yourself 5?
A: Um, I perform better than others.
Q: What do you mean you perform better?
A: Uh, during basketball I score, I play better defense, stuff like that. Football, I play 
quarterback, I’m first pick.
Q: If I observed your physical education class, how would I know you were a 5-star 
student?
A: I play with the team, I pass, you could tell, I score a lot. I perform better.
Response Category: Ability 
Q: How many stars would you give yourself?
A: 3 or 4.
Q: Can you pick up one number?
A: 3.
Q: Why would you give yourself 3?
A: I’m not the worst and I’m not the best.
Q: Can you tell me what you mean by you’re not the worst and you’re not the best? 
A: I’m in the middle.
Q: But, what do you do to make you in the middle? What do you do to make you the 
best?
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A: Um, I don’t know like, describe the person who is the best?
Q: Yes.
A: Oh, like fast, big, like good at everything.
Q: What is the worst?
A: Slow, clumsy, like in basketball, can’t dribble or anything.
Q: So, why do you say you are a three? You’re not good and you’re not bad, you are 
somewhere in between. What do you do to make you a three?
A: Well, I can dribble, but am not like the best, but I’m not like I can’t dribble at all. So, 
I can run, but I cannot run fast but I’m not huffing and puffing like really slow.
Q: If I observed your physical education class, how would I know you were a 3-star 
student?
A: You would see, like you could tell who were the ones, who were the threes and who 
are the fives or in between or whatever.
Response Category: Willingness to Try 
Q: How many stars would you give yourself?
A: I would have 3 stars.
Q: Why would you give yourself a 3?
A: I think I’m not that bad. I tried very hard on everything. I am not good at 
everything. But I do my best. The coach gave me 3 points for participation and try.
Q: If I observed your physical education class, how would I know you were a 3-star 
student?
A: Because I don’t give up. But I am not like the best.
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Response Category: Class Behavior 
Q: How many stars would you give yourself?
A: 5 stars.
Q: Why would you give yourself 5 stars?
A: I always get my work done in there. I don’t mess around. I like physical education.
Q: Anything else?
A: Not really.
Q: If I observed your physical education class, how would I know you were a 3-star 
student?
A: You would see me doing the right things that the coach told me to do. Because I 
respect the coach and I like the coach because I like the things we have to do. It’s fun.
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Part A: Data Coding Form in Study 1
Instructions: Each variable is coded as below and shown in the order in which it appears 
on the raw data that consist of Part B in Appendix D.
Demographic Information
xl: student identification number
x2: gender 1 -  female 2 -  male
x3: grade: 1 -  4th 2 -  5th 3 -  6th
x4: the number of years participating in interscholastic sport
x5: the number of years participating in intramural sport
Goal Orientation in Physical Education
The following variables are coded as:
1 = strongly disagree 2 -  disagree 3 * neutral 4 -  agree 5 = strongly agree
x6:1 practice hard.
x7:1 work really hard.
x8:1 learn a new skill by trying hard.
x9: Something I learn makes me want to practice more.
xlO: I get the knack of doing a new skill.
xl 1: A skill I learn really feels right.
xl2: I’m able to perform a skill I couldn’t do before.
xl3:1 do my best.
xl4: Others cannot do as well as me. 
x 15:1 do better than my friends. 
xl6:1 beat others.
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xl7: I’m more skilled than others.
xl8: Others mess up and I don’t.
xl9: I’m the only one who can do the play or skill.
x20: I’m the best.
x21:1 have the highest scores.
Satisfaction in Physical Education 
The following variables are coded as:
1 -  not like me 2 -  little like me 3 -  sort of like me 
4 -  like me 5 -  very much like me 
x22:1 have lots of fun in physical education classes. 
x23:1 enjoy participating in physical education classes. 
x24:1 feel bored in physical education classes.
x25:1 daydream instead of thinking about what I’m doing in physical education classes. 
Perceived Ability in Physical Education
x26: How good are you compared to others in physical education class?
1 -  poor 2 -  fair 3 -  average 4 -  good 5 « excellent
Task Choice in Physical Education
The following variables are coded as:
1 -  not like me 2 -  little like me 3 -  sort of like me
4 “ like me 5 -  very much like me
x27: In physical education classes, when I have to exercise or practice when I’m already 
physical tired I push myself as far as possible.
x28: In physical education classes, I try new skills even though I may be afraid of or 
look foolish.
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Part B: Raw Data (the U.S. Sample) Used in Study 1
1 2 1 0 0 3 4 3 2 2 3 3 4 2 2 2 3 4 3 3 3 3 4 2 3 4 1 2
2 2 1 0 3 4 4 4 4 3 4 3 3 3 3 3 3 2 3 3 2 2 4 1 1 2 4 4
3 1 1 5 3 4 4 4 3 4 4 4 4 3 4 3 3 3 3 4 4 3 3 3 1 4 5 I
4 1 1 0 5 4 4 4 4 4 3 4 4 4 4 4 4 3 4 4 4 5 5 1 1 3 3 3
5 1 1 0 5 3 3 3 4 3 3 4 4 3 2 3 3 2 2 1 4 4 4 4 1 4 1 1
6 2 1 0 0 4 4 5 3 4 3 4 5 1 1 1 1 1 1 1 1 5 4 1 1 3 2 1
7 1 1 0 0 4 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2 4 4 1 1 4 3 4
8 1 1 0 5 5 4 4 5 5 5 4 4 1 2 1 4 1 1 2 2 5 5 1 2 3 1 5
9 2 1 0 2 5 5 5 4 4 5 3 5 3 4 4 3 3 1 2 3 5 5 1 1 4 4 4
10 2 1 0 1 4 4 4 4 4 5 4 4 1 2 1 2 1 1 1 1 5 2 1 5 4 4 2
11 2 1 0 4 5 5 5 4 4 5 5 4 4 4 5 5 5 4 4 3 5 5 1 1 5 5 5
12 2 1 0 1 4 5 4 3 4 3 4 5 3 2 3 3 3 1 3 3 5 5 1 1 4 3 4
13 2 1 0 1 5 5 4 3 4 4 4 5 3 3 3 3 2 2 3 3 4 4 1 1 4 3 4
14 1 1 0 5 5 4 5 4 3 5 5 5 3 4 3 4 3 3 1 3 5 5 1 1 4 5 3
15 2 1 0 5 5 5 4 4 3 4 5 5 1 2 2 3 3 2 1 1 4 5 1 2 3 4 4
16 2 1 0 2 4 3 4 3 5 5 5 4 4 3 4 5 3 2 4 3 5 4 2 1 5 4 5
17 1 1 0 6 4 4 3 5 4 3 2 5 3 2 2 3 2 2 1 4 4 4 1 1 3 1 4
18 1 1 0 4 4 4 4 4 4 4 4 5 2 2 2 2 2 2 2 2 4 4 1 1 3 5 5
19 1 1 0 5 4 4 4 5 3 3 4 5 1 2 3 1 1 2 1 2 5 5 1 1 4 5 3
20 1 1 0 0 4 4 4 4 4 3 4 4 2 2 2 2 3 2 1 2 4 4 1 1 4 3 1
21 2 1 1 0 5 4 3 3 3 3 4 5 4 5 3 4 4 3 3 3 4 4 3 2 4 3 4
22 2 1 1 0 5 4 4 4 4 4 4 4 4 4 3 4 3 2 2 2 4 5 1 1 4 2 1
23 1 1 0 4 4 5 4 5 5 4 3 3 2 2 2 3 1 1 1 5 5 1 1 2 :2
24 1 1 4 0 2 5 3 2 5 1 5 5 5 5 5 5 5 5 5 5 5 5 1 1 5 5 1
25 2 1 0 0 4 4 4 4 4 3 4 3 4 3 4 2 2 2 2 2 4 3 2 3 3 3 4
26 1 1 0 0 4 4 3 4 4 4 4 2 2 2 3 2 3 2 2 3 4 4 1 1 4 4 2
27 2 1 3 0 5 5 5 5 3 3 3 3 2 1 1 1 1 3 4 3 4 3 2 3 • . ,
28 1 1 3 0 5 5 5 5 4 4 5 5 4 4 4 4 3 4 4 5 5 5 1 1 3 3 4
29 2 1 1 0 3 3 4 4 4 3 4 5 1 2 3 3 3 2 5 1 3 3 2 1 3 1 2
30 2 1 0 0 5 5 4 5 4 4 4 3 3 3 4 3 3 3 2 3 4 4 1 1 4 2 4
31 1 1 5 0 4 4 5 3 3 4 4 3 1 1 1 1 1 1 1 1 2 2 5 4 3 4 1
32 2 1 0 0 4 4 3 5 3 3 3 5 1 2 1 1 1 1 1 1 5 5 1 5 3 2 4
33 2 1 0 0 3 3 3 3 3 3 4 3 3 4 3 3 3 2 3 3 4 4 1 2 4 3 4
34 2 1 5 0 4 4 3 4 3 4 5 4 3 4 4 3 2 2 2 3 3 5 1 1 , .  .
35 1 1 5 0 2 3 4 5 4 3 3 2 1 2 3 4 1 1 1 2 5 5 1 1 5 5 4
36 1 1 6 0 5 5 5 5 5 5 5 5 5 5 5 5 4 4 4 4 5 5 1 1 5 5 4
37 1 1 2 0 3 4 2 4 4 3 3 4 2 4 4 4 3 2 1 3 1 1 5 2 5 4 2
38 1 1 5 0 4 4 4 3 3 3 4 5 4 4 4 4 3 3 3 4 5 5 1 1 5 4 4
39 1 1 5 0 3 3 2 4 3 4 5 4 1 1 1 1 3 2 1 3 5 5 1 1 3 2 3
40 2 2 1 0 2 3 4 4 3 4 4 1 1 2 1 2 2 1 1 2 2 3 2 1 1 3 4
41 1 2 1 0 5 5 4 4 4 3 3 5 3 3 3 3 2 3 3 3 5 4 2 1 3 5 4
42 2 2 0 2 4 3 4 3 2 3 4 4 2 2 2 2 2 2 2 2 4 3 2 1 2 3 4
43 1 2 2 0 4 4 4 4 4 4 4 5 2 2 4 3 2 2 2 2 4 4 3 1 4 4 4
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44 1 2 0 0 4 4 3 3 2 2 3 4 3 2 4 2 3 2 4 4 2 2 3 4 2 3 4
45 1 2 6 1 1 1 2 1 2 3 2 4 1 3 2 4 3 2 3 2 3 3 2 5 2 4 5
46 1 2 0 6 5 5 5 4 4 4 5 5 2 2 3 1 1 2 3 3 4 4 1 1 4 4 5
47 2 2 0 2 5 5 4 4 4 4 4 4 3 3 3 3 3 4 3 4 4 4 2 2 3 3 3
48 1 2 0 0 5 5 5 5 5 5 5 5 4 4 4 4 4 5 3 4 4 5 2 1 4 4 4
49 1 2 6 0 3 3 3 3 3 4 4 4 2 2 2 2 2 3 2 3 3 3 4 3 2 3 3
50 2 2 1 2 4 4 4 4 4 3 4 4 3 3 3 3 3 2 2 2 4 4 1 1 4 4 5
51 1 2 5 5 5 5 3 3 5 3 1 4 5 5 5 5 4 3 5 4 4 3 2 2 5 1 4
52 2 2 5 0 4 4 4 2 3 2 4 4 3 2 3 4 4 2 4 4 4 4 1 1 4 1 3
53 1 2 5 0 5 5 5 5 5 5 5 5 2 2 3 3 3 3 1 2 5 5 1 1 4 5 5
54 1 2 6 0 4 3 4 3 4 4 2 4 2 2 2 2 2 2 4 2 4 3 2 3 3 1 1
55 1 2 6 0 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 4 4 1 1 3 4 4
56 2 2 2 0 5 5 5 4 3 3 4 5 1 1 1 1 1 1 1 1 5 5 1 3 3 4 5
57 2 2 0 3 4 3 4 4 3 4 3 4 3 3 3 3 3 3 3 3 3 4 1 1 3 3 4
58 2 2 2 2 4 4 4 4 4 4 4 4 3 3 4 3 3 2 3 3 4 4 2 2 4 3 3
59 2 2 1 0 4 3 4 4 4 4 4 3 3 3 4 2 1 4 3 3 4 4 3 3 4 5 3
60 1 2 0 6 5 5 4 5 5 5 5 5 4 3 4 5 5 5 4 5 4 5 3 1 5 5 5
61 1 2 0 6 5 5 5 5 5 5 4 5 1 4 4 5 4 2 3 3 5 5 1 1 5 5 3
62 2 2 0 6 1 1 4 3 1 1 3 3 1 1 4 1 1 1 1 1 1 1 5 3 2 3 4
63 1 2 0 3 4 4 3 4 4 4 4 4 3 3 3 3 3 3 2 2 5 5 1 1 3 4 5
64 2 2 0 6 1 2 3 3 2 2 2 5 1 1 1 1 1 1 1 1 1 2 2 1 1 3 3
65 1 2 0 6 5 5 5 5 3 4 5 4 4 3 4 4 3 3 3 2 . • . • 5 1 1
66 1 2 0 6 5 5 4 3 4 3 5 5 1 1 1 3 1 4 4 5 5 5 1 1 4 5 5
67 1 2 0 6 4 4 3 4 4 4 4 4 3 3 4 4 3 4 4 4 4 4 1 1 5 4 4
68 1 2 0 5 3 1 3 1 2 1 3 2 1 1 2 1 3 2 1 1 1 1 I 5 3 4 5
69 2 2 0 6 4 5 2 4 5 4 5 5 5 5 5 4 4 1 2 3 1 1 5 3 5 1 3
70 2 2 0 6 5 5 5 5 4 5 5 5 3 3 3 3 3 4 3 3 2 3 1 2 1 4 4
71 2 2 0 6 5 5 5 3 3 3 5 5 2 2 3 3 4 3 4 4 5 5 1 1 4 5 3
72 1 2 0 5 5 5 3 5 4 4 3 5 5 4 4 4 3 1 2 4 4 3 1 1 5 5 4
73 1 2 0 6 5 5 5 4 4 3 2 5 3 3 3 4 2 2 3 3 5 5 1 1 4 5 5
74 2 2 0 6 5 5 5 5 4 4 5 5 2 1 1 1 1 1 1 2 5 5 1 1 4 4 4
75 2 2 0 6 3 3 5 4 4 5 4 3 2 2 2 2 2 2 3 2 4 5 1 2 3 3 2
76 2 2 0 6 2 1 3 2 1 2 1 2 3 1 1 1 1 1 1 1 5 5 1 3 2 2 5
77 1 2 0 0 5 5 4 4 5 4 2 5 4 1 4 4 1 1 1 1 5 4 3 1 4 3 5
78 2 2 0 6 5 5 5 3 4 4 5 5 4 3 5 5 3 3 3 5 2 3 3 1 3 2 3
79 2 2 1 0 5 5 5 5 5 4 4 5 3 3 3 3 3 3 3 3 5 5 1 1 4 5 5
80 2 3 2 0 5 4 3 3 4 5 4 4 1 2 2 2 2 1 2 2 5 5 1 3 4 3 4
81 2 3 2 0 4 5 5 4 4 4 4 5 3 3 1 2 2 1 1 1 3 4 3 1 4 4 3
82 2 3 0 0 3 3 4 2 4 4 4 3 1 1 2 3 2 3 3 4 2 2 4 3 3 3 2
83 2 3 0 0 4 4 4 4 3 3 4 5 2 2 2 3 2 3 1 2 4 4 1 1 4 3 3
84 1 3 0 1 3 3 4 3 5 3 3 3 4 4 4 2 2 3 4 5 5 5 1 1 4 5 5
85 2 3 1 0 5 5 5 4 4 3 5 5 3 3 3 3 2 3 3 4 5 5 1 1 4 4 5
86 1 3 1 0 5 5 5 5 5 4 5 4 1 4 4 4 1 1 1 1 5 4 2 3 4 4 3
87 1 3 0 0 4 4 4 4 3 5 5 5 3 3 3 3 2 2 1 1 5 5 1 1 4 3 4
88 2 3 0 0 5 5 5 5 5 5 5 5 1 1 1 1 1 1 1 1 5 5 1 1 4 4 5
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89 1 3 0 :8 :5 5 ii 4 3  :3 2 3 5; 3 5 3 :3 3 2 3 2 3 2 3 3 3 2
90 1 3 0 2 :5 5 f15 5 5 5 5 1 1 3 2 1 1 1 1 5  5 1 1 4  5 5
91 1 3 0 0 : 3 4 4 4 5 3 4 4 4i -4 4 3 :2 :3 3 4 5 5 1 1 3  3 4
92 2 3 0 0 4 4 4 3 2i :3 4 4 3i 3 3 2 1 1 2 4 4 4 1 1 3  3 4
93 1 3 0 7 :5 5 2I 3 2i 4 3 3 3* *2 4 4 :3 4 4 4 3 3 4 3 5 1 1
94 1 3 0 7 ■4 4 213 4 4 4 4 3i 3 3 :2 1 1 2 3 2 3 3 3 5 3 5
95 2 3 5 0 .4 4 f> 5 4 4 5 5 4 \ :3 2 :2 :3 1 1 2 5 4 1 2 4 5 4
96 1 3 1 i6 :5 5 *i 5 2i .5 1 5  5i ,5 5 5 4 3 3 4 3 5 1 1 5  4 5
97 2 3 0 0 4 4 214  4 4 4 4 2i 12 2 2 :2 :2 1 1 4  4 1 1 3  4 4
98 2 3 0 0 4 5 4 4 5 : 5 5 5 2t 1 1 l 1 1 1 1 3  3 1 1 3  2 1
99 1 3 3 :3 :3 3 2\ 3 2i :3 3 3 3i <2 2 2 :2 :2 2 2 5 5 1 1 4  4 4
100 1 3 1 0 5 3 4 2 l 2 3 5 4 3 3 2 3 1 2 3 2 1 1 1 3  2 5
101 1 3 0 3 4 5 4 4 5 5 5 4 3 3 3 3 4 4 4 5 5 5 2 1 4  3 5
102 2 3 0 0 3 2 3 4 3 4 5 4 3 5 1 4 3 2 3 1 5 5 1 1 4  1 5
103 1 3 0 0 4 4 4 2 2 3 3 3 1 1 1 1 1 1 1 1 5 5 1 1 2  3 1
104 2 3 1 2 5 4 4 5 3 2 3 4 2 3 1 5 3 2 1 2 2 1 3 4 4 2 2
105 1 3 0 0 4 4 5 4 4 3 4 4 3 4 5 4 3 2 2 4 5 4 5 4 5 5 5
106 2 3 0 3 4 4 4 4 4 3 4 4 1 1 1 3 3 3 3 4 5 5 1 1 4  3 3
107 2 3 0 0 4 4 4 3 3 3 4 4 2 3 3 3 3 3 3 3 4 4 1 1 3  1 3
108 1 3 0 0 4 4 4 4 3 3 4 3 3 4 2 2 3 2 1 3 5 5 1 1 4  4 4
109 2 3 6 0 4 4 4 4 3 4 4 4 1 2 3 3 2 1 1 2 4 5 1 1 3  4 3
110 2 3 0 0 3 4 4 5 5 5 5 5 1 1 2 1 1 2 1 1 4 4 1 1 2  3 2
1112  3 1 0 4 4 4 4 4 4 4 4 4 4 3 4 4 3 3 3 4 4 2 3 4 2 3
112 1 3 0 0 4 5 4 4 3 4 4 4 1 1 1 1 1 1 1 1 3 3 3 3 3 3 3
113 1 3 0 0 5 5 5 5 5 4 5 5 3 3 3 3 3 3 3 3 5 5 1 3 3 2 2
114 1 3 0 3 4 4 5 5 5 5 5 5 5 4 4 2 2 3 3 3 4 4 1 1 4  3 3
115 1 3 0 0 5 5 5 5 5 5 5 5 1 1 3 1 3 3 4 4 3 4 1 1 3  3 3
116 2 3 0 0 4 4 4 4 3 3 4 4 2 2 2 2 2 2 2 2 5 5 1 1 5  5 5
117 2 3 3 0 5 5 5 5 5 5 5 5 3 3 3 3 3 3 3 3 5 5 1 1 . . .
118 1 3 0 0 5 4 4 4 5 4 5 5 4 3 4 3 2 3 3 3 5 5 1 1 4  5 4
119 1 3 0 0 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
120 2 3 1 0 3 3 3 3 3 3 3 4 4 3 4 2 4 3 4 2 5 5 1 1 4  3 4
121 2 3 1 0 4 4 5 5 4 3 5 4 3 3 4 4 3 4 3 4 5 4 1 2 5 3 4
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Part A: Data Coding Form in Study 2
Instructions: Each variable is coded as below and shown in the order in which it appears 
on the raw data that consist of Part B in Appendix E.
Demographic Information
xl: student identification number
x2: race: 2 -  Anglo-American 3 -  African-American 4 -  Hispanic-American 
5 -  Asian-American 6 -  other 
x3: date of birth (years) 
x4: gender 1 -  male 2 -  female 
x5: grade: 1 -  4th 2 -  8th 3 -  11th
x6: father’s education: 1 -  no schooling or some elementary school 
2 -  completed elementary school 3 -  some secondary school 
4 *= completed secondary school 5 « some post-secondary school 
6 = completed college or university education 
x7: mother’s education: coded the same as father’s education 
x8: number of years participating in intramural sport 
x9: number of years participating in interscholastic sport 
Goal Orientation in Physical Education 
The following variables are coded as:
1 -  strongly disagree 2 -  disagree 3 -  neutral 4 -  agree 5 -  strongly agree 
x 10:1 work really hard, 
xl 1: The others cannot do as well as me. 
xl2: Something I learn makes me want to go and practice more.
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Teachers* Ratings of Students* Competence in Physical Education
x28: On the basis of your knowledge of this student, his / her ability compared to other 
students in physical education is:
1 -  poor 2 -  fair 3 -  average 4 -  good 5 -  excellent
x29: On the basis of your knowledge of this student, his / her ability in running 
compared to other students in physical education is:
1 -  poor 2 -  fair 3 -  average 4 -  good 5 -  excellent
x30: On the basis of your knowledge of this student, his / her ability in ball dribbling 
compared to other students in physical education is:
1 -  poor 2 -  fair 3 -  average 4 -  good 5 -  excellent
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Part B: Raw Data (the U.S. Sample) Used in Study 2
1 3 9.83 1 1 3 3 3 0 5 5 4 5 5 5 4 5 3 5 5 3 5 5 5 5 1 2 3 5 2
2 2 10.30 2 1 . 4 5 0 5 1 5 1 1 5 4 4 1 4 1 1 5 3 3 3 1 2 2 1 3
3 2 10.00 2 1 4 5 0 0 5 1 5 2 3 5 5 5 3 5 2 5 5 3 4 3 2 2 4 3 3
4 2 10.20 2 1 5 5 0 0 4 1 5 1 2 5 5 5 2 5 2 2 5 3 4 3 1  1 3 2 2
5 2 10.00 1 1 5 4 0 0 4 2 3 2 2 5 3 4 1 3 2 3 2 2 4 3 2 1 3 2 2
6 2 9.50 2 1 4 3 5 0 4 2 4 1 1 4 1 2 1 1 1 1 4 3 1 3 1 2 2 2 2
7 2 10.20 1 1 4 4 0 0 4 1 2 3 2 4 3 2 3 4 1 3 5 3 4 2 2 1 3 3 3
8 2 9.50 1 1 4 4 0 0 5 4 5 5 4 5 5 5 4 5 4 4 5 5 5 5 2 2 4 4 4
10 2 9.58 2 1 4 5 0 0 5 1 4 1  1 4 4 4 1 3 2 2 5 4 3 2 1  1 3 2 3
11 2 10.70 1 1 5 4 5 0 4 2 3 2 3 4 3 4 2 4 2 3 4 3 3 3 2 2 4 3 4
12 2 9.92 2 1 5 5 0 0 4 2 4 2 2 4 4 4 2 3 2 3 4 3 4 4 1  1 4 3 4
13 3 9.75 1 1 4 4 5 0 5 4 5 3 5 5 5 5 5 5 5 5 5 5 5 5 1 2 5 4 5
14 2 9.83 2 1 3 3 0 0 4 2 2 1 3 4 3 4 2 3 3 3 4 4 2 2 1  1 1 1 1
15 2 9.50 2 1 5 5 4 0 4 1 5 2 1 4 5 4 1 3 2 3 5 2 3 2 1 2 3 4 3
16 2 10.00 1 1 5 4 5 0 4 2 4 2 3 4 4 4 2 4 3 3 4 4 4 4 1  2 4 3 4
17 2 9.58 2 1 3 4 0 0 3 2 3 2 2 4 4 4 2 4 2 2 4 3 4 3 1  1 1 1 1
18 2 9.67 2 1 5 5 5 0 4 4 4 4 4 5 4 4 5 5 4 5 3 4 2 2 2 2 3 3 2
19 2 9.67 1 1 5 4 1 0 5 4 5 3 3 5 5 5 2 5 3 3 5 4 5 5 1  1 2 1 2
20 2 10.00 2 1 4 4 1 0 4 3 4 4 3 4 4 4 3 4 4 4 4 4 3 2 1  1 1 1 1
21 2 9.92 2 1 4 4 0 0 5 4 5 4 5 5 5 5 3 3 4 5 5 3 5 4 2 3 . . .
23 2 9.50 2 1 . . 0 0 5 3 5 2 2 5 5 5 2 4 2 2 5 4 4 3 2 1 3  1 2
24 3 10.00 1 1 . . 0 0 4 2 5 2 1 5 4 4 2 5 1  1 2 4 4 4 1  1 3 3 3
25 2 10.00 1 1 5 5 0 0 5 1 4 1  1 5 4 5 2 4 2 5 5 5 3 4 2 1  . . .
26 3 11.90 2 1 . . 0 0 4 2 3 1  1 5 4 4 1 2 2 3 4 5 4 4 2 1 3 4 3
27 3 9.25 1 1 . . 0 0 4 3 4 2 2 4 3 4 2 4 2 2 4 4 3 4 1 2 4 4 4
28 2 9.67 2 1 . . 0 0 4 3 3 2 1 5 4 4 2 3 1 1 3 3 4 4 2 2 3 4 3
29 2 10.00 1 1 5 4 0 0 4 4 4 4 3 4 5 5 4 5 4 4 5 4 4 3 2 1  4 4 4
30 2 10.50 1 1 . . 0 0 5 1 3 1  1 5 3 4 1 3 1  1 4 3 3 3 1 2 3 3 3
31 2 10.00 1 1 . 4 0 0 5 3 5 3 5 4 5 5 3 5 1 5 5 5 5 4 2 1 3 2 3
32 2 10.20 1 1 5 4 0 0 4 2 4 3 2 5 4 4 3 5 2 3 4 4 3 4 2 1  3 2 3
33 3 9.67 1 1 5 4 5 5 5 5 5 3 1 5 5 5 3 3 1 5 5 5 4 5 1  1 3 3 3
34 2 9.50 2 1 . . 0 0 4 3 4 3 3 5 4 4 3 3 2 2 4 3 2 3 1  1 . . .
35 2 10.20 2 1 4 4 0 0 4 1 4 1  1 4 4 4 2 4 1 2 4 3 4 4 1  1 3 3 3
36 3 9.75 1 1 5 5 0 0 4 4 4 1  1 5 4 4 1 4 1 2 4 5 4 5 1  1 5 4 5
37 2 9.50 1 1 5 . 0 0 4 2 5 2 2 5 3 5 3 3 2 1 5 3 4 5 1  1 2 2 2
38 2 10.50 2 1 3 6 0 0 4 2 3 2 2 4 4 4 3 4 3 3 4 3 3 3 2 1  4 4 3
39 2 10.30 1 1 . 4 0 0 4 3 2 4 4 4 2 3 4 5 1 5 5 4 3 4 1 3 3 2 3
40 2 10.20 2 1 5 4 0 0 4 3 5 3 3 5 5 4 3 4 2 3 5 3 3 4 1  1 4 4 4
41 2 9.42 1 1 4 5 0 0 4 3 5 4 2 5 5 4 2 4 2 3 4 5 4 4 1  1 5 4 5
42 2 10.20 2 1 4 4 0 0 5 3 4 2 1 5 4 3 2 5 5 4 5 4 4 5 1  1 5 4 5
43 2 9.92 2 1 5 5 0 0 4 3 5 3 3 5 5 4 3 5 4 4 5 4 4 4 1  1 3 3 3
45 3 9.75 1 1 . . 0 0 4 2 4 2 2 3 5 4 2 4 2 2 4 5 5 5 1  1 5 4 5
46 3 9.92 2 1 . 6 0 0 4 3 5 3 3 5 5 4 3 3 3 3 5 4 5 4 2 2 2 1 2
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48 2 9.92 1 1 . . , 1 0 4 2 3 2 1 4 3 5 2 4 2 2 5 3 4 4 1 2 4 4 3
49 2 9.58 2 1 5 4 0 0 4 3 4 3 2 5 4 4 3 5 ! 2 3 5 3 4 3 1 2 4 4 3
50 2 10.30 1 1 . . 2 0 4 2 4 2 2 4 5 5 2 5 2 2 4 3 4 4 1  1 . . .
51 2 9.50 :1 1 5 4 0 0 4 2 4 2 2 4 4 4 2 4 ! 2 2 4 3 4 3 2 1 4 4 3
52 2 13.90 1 2 5 5 1 1 4 5 4 5 5 5 1 3 5 3 3 5 5 5 5 5 2 3 4 3 4
53 2 14.00 1 2 5 5 8 7 5 3 4 4 3 5 5 5 2 5 2 2 4 3 4 3 1 3 . . .
54 2 13.70 1 2 5 4 1 0 5 2 3 2 2 4 2 4 3 3 3 2 4 3 3 3 1 2 . . .
55 2 14.00 1 2 6 6 2 8 4 2 4 3 3 4 4 4 1 3 2 1 5  4 3 1 1 1 1 1 1
56 2 13.90 1 2 5 5 0 0 4 5 4 4 5 4 4 3 4 4 5 5 4 4 4 3 1 2 4 3 4
57 2 14.50 1 2 4 4 0 0 5 1 4 4 1 5 3 2 2 4 2 4 3 5 5 4 2 3 4 4 4
58 2 13.30 1 1 5 5 0 0 4 2 4 2 2 5 4 4 2 3 2 2 4 3 4 3 1 3 4 3 4
59 2 13.70 1 2 4 4 0 0 4 3 4 3 2 5 4 4 1 4 1 3 4 4 3 5 2 3 4 4 4
60 2 14.00 1 2 5 5 0 0 4 2 4 2 2 4 3 4 2 3 2 1 4 4 3 4 1 2 . . .
61 2 14.00 1 2 5 5 0 0 4 1 5 1 1 1 5 5 1 5 1 1 5 3 4 4 1 2 3 3 3
62 2 13.80 1 2 4 4 0 0 5 1 4 2 2 5 5 5 2 4 2 2 4 4 5 4 1 3 4 3 4
63 2 14.40 1 2 5 5 0 0 5 3 5 3 3 5 4 5 3 4 3 5 5 4 5 5 2 1 4 3 4
64 2 14.20 1 2 6 6 0 0 5 3 4 3 5 5 5 4 1 4 3 3 4 5 4 5 1 1 4 3 4
65 2 13.70 1 2 4 5 0 0 5 2 4 2 4 5 4 5 2 3 3 5 4 3 4 4 1 2 3 3 3
66 2 13.70 1 2 4 4 0 0 5 1 5 1 1 5 5 5 1 5 1 1 5 4 5 4 1 1 3 2 3
67 2 13.50 1 2 4 4 0 0 5 3 5 3 3 5 5 5 3 5 2 3 5 3 3 2 1  1 2 2 2
68 2 14.00 1 2 5 4 0 0 4 2 4 2 2 4 4 4 2 3 2 3 3 2 3 2 1 3 2 3 2
69 2 14.70 1 2 5 5 0 0 4 4 4 4 3 4 4 3 4 5 5 4 5 4 4 3 2 3 3 2 3
70 2 13.80 1 2 5 5 0 0 5 2 4 2 3 4 4 4 2 4 2 4 4 3 3 4 1 1 . . .
71 2 13.80 1 2 4 3 0 0 5 4 5 4 5 5 5 5 4 5 5 5 5 3 4 5 2 3 3 4 3
72 2 14.40 1 2 5 4 0 0 4 4 3 3 2 4 3 3 4 3 3 2 4 3 3 2 1 3 3 3 2
73 2 14.00 1 2 5 4 0 0 4 1 4 1 1 5 4 4 2 2 2 1 5 4 4 4 1  1 3 3 3
74 2 14.40 1 2 4 4 0 0 5 3 5 3 3 5 5 4 3 3 2 2 4 4 4 4 1 2 3 3 4
76 2 13.80 1 2 5 5 0 0 5 1 4 1 1 5 5 5 4 5 3 3 3 3 3 3 1 2 3 3 2
77 2 13.50 2 2 5 5 8 8 4 2 3 3 2 4 4 4 3 3 3 2 4 4 4 4 1 3 4 4 4
78 2 13.80 2 2 6 4 8 3 5 1 2 1 1 5 3 5 1 3 1 1 5 3 4 4 1 2 4 4 4
79 2 13.40 2 2 5 5 0 0 5 3 4 3 4 5 3 4 4 4 4 5 4 4 5 5 2 2 4 4 4
80 2 14.2 2 2 5 4 0 3 5 1 4 1 1 5 5 5 1 3 1 2 4 4 5 5 2 3 3 3 2
81 2 14.2 2 2 5 :5 0 1 4 1 5 1 1 5 5 5 4 1 4 413 5 2 2 2 2 2 4 3 1
82 2 13.8 2 2 3 6 9 2 5 3 4 3 2 5 4 4 3 ■ 4 31 3 4 4 5 5 2 3 4 4 4
83 2 14.3 2 2 6 (5 1 1 4 1 4 2 2 4 4 4 3 4 41 4 4 4 5 4 1 2 2 4 2
84 2 14.4 2 2 4 :5 1 3 5 3 4 2 2 4 4 4 3 i 4 21 2 3 4 4 4 2 1 4 4 4
85 2 13.6 2 2 5 5 0 8 4 3 3 3 2 3 3 3 1 4 21 2 4 3 4 3 2 3 4 3 3
86 2 13.8 2 2 5 :5 31 0 4 1 3 2 5 2 2 4 2 , 3 1 1 5 3 2 1 2 1 2 2 1
87 2 13.8 2 2 5 :5 21 4 4 2 4 4 2 4 5 4 3 i 4 21 2 4 4 4 4 2 3 4 4 4
88 2 13.8 2 2 5 -4 0 5 3 3 4 4 4 4 4 4 4 • 4 41 4 4 5 5 4 2 3 4 4 4
89 3 13.8 2 2 5 5 0 6 4 3 5 3 2 4 5 4 2 , 4 21 2 5 4 4 4 1  2 4 4 3
90 2 13.6 2 2 4 -4 0 3 4 4 4 4 4 4 4 4 4 • 4 41 4 4 5 5 4 2 2 3 4 2
91 2 14.0 2 2 5 ., 0 0 4 3 3 3 3 3 3 3 2 4 2 2 4 3 3 3 2 3 3 3 2
92 2 13.8 2 2 5 :5 0 0 5 4 4 4 4 5 4 4 4 4 4 5 5 4 4 3 2 3 2 1  1
93 2 13.8 2 2 5 i5 0 8 4 2 3 3 2 4 3 4 2 : 4 1 2 4 4 4 4 2 1  4 4 3
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94 2 13.9 2 2 5 5 9 9 4 2 3 3 4 4 3 4 4 4 4 4 4 5 4 4 1 3 4 4 4
95 2 13.4 2 2 5 4 0 1 4 2 3 2 2 4 5 4 2 3 2 2 3 2 2 2 1 1 •  .. •
96 2 13.4 2 2 5 5 9 9 5 4 5 3 4 5 5 4 3 5 3 1 5 4 4 4 2 3 3 3 2
97 2 13.7 2 2 5 4 0 3 5 1 4 3 2 5 4 5 1 5 1 1 5 4 4 5 1 2 4 4 3
98 2 14.0 2 2 5 5 6 0 5 2 4 1 1 5 5 4 3 2 2 1 5 5 4 4 2 3 5 5 5
99 2 13.7 2 2 . 0  2 4 3 4 3 4 4 51 4 2: 4 2: 2: 4 2: 4 4 2: 3l 4 4t 3
100 2 13.8 2 2 5 5 0 0 4 2 4 1 1 5 4 4 2 4 2 2 4 3 3 3 2 3 3 2 1
101 2 14.3 2 2 4 5 0 4 4 2 4 2 2 4 4 4 2 4 2 2 4 4 4 1 2 3 4 4 4
102 2 13.7 2 2 4 4 0 3 4 2 3 2 2 4 3 5 1 4 2 2 2 4 4 5 2 2 4 4 4
103 2 14.0 2 2 5 5 9 9 4 4 3 3 3 5 4 4 3 3 2 1 5 5 4 3 2 2 4 3 3
104 2 11.8 1 1 4 4 0 0 5 3 4 3 3 5 4 3 3 3 1 3 5 5 5 3 1 3 4 4 4
105 2 14.7 1 2 4 4 0 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 2 3 2 3
106 2 14.0 1 2 2 3 0 0 4 2 3 2 2 5 4 1 2 3 2 2 4 4 4 4 2 2 4 4 4
107 2 14.3 1 2 6 4 9 9 2 5 2 4 5 1 1 2 1 1 1 5 4 5 5 3 2 3 3 3 3
108 2 14.8 1 2 3 4 0 9 4 5 2 3 3 5 4 3 3 4 2 5 4 5 5 5 2 3 4 5 4
109 3 14.0 1 2 6 6 0 9 5 2 4 3 3 5 5 3 3 4 3 5 5 5 5 5 2 2 3 3 3
110 2 13.3 2 2 4 5 2 8 4 1 1 3 4 4 5 4 3 2 3 3 4 4 4 4 2 2 4 3 3
111 2 13.3 2 2 3 4 0 8 4 1 4 2 2 4 4 3 1 3 2 2 3 3 3 3 1 1 2 2 2
112 2 13.7 2 2 3 3 6 9 4 3 2 3 3 5 2 3 2 3 1 3 5 5 4 3 2 1 4 4 3
113 2 13.6 2 2 3 3 0 4 4 3 2 3 3 4 2 4 1 3 1 2 4 4 3 2 2 3 4 4 4
114 2 13.2 2 2 4 5 1 8 4 3 2 3 4 5 2 4 2 4 2 4 4 3 4 5 2 2 4 4 4
115 2 13.7 2 2 4 5 2 5 4 1 3 3 1 5 4 4 2 4 4 2 4 5 4 4 2 2 3 3 4
116 2 14.3 1 2 4 3 3 0 4 2 4 4 1 4 4 4 2 4 2 2 5 2 4 3 1 2 • .  .
117 2 13.4 1 2 6 6 0 7 4 5 5 4 4 5 3 5 3 4 2 2 5 4 4 5 1 2 4 5 4
118 2 13.9 1 2 6 3 0 7 4 4 3 3 4 5 3 4 2 4 3 4 5 4 4 4 2 3 4 3 3
119 2 14.9 1 2 6 6 0 8 4 4 2 2 2 4 2 2 2 4 2 4 4 5 4 4 2 3 4 4 5
120 3 14.5 2 2 4 0 3 4 2 2 3 4 5 2 4 2 4 2 3 4 3 3 3 1 1 3 3 3
121 2 13.7 2 2 .  i :3 -4 2 4 2 : 2 -4 -4 <* :I -4 :L I -4 2 :3 :3 :I i :3 :3 :3
122 2 13.8 1 2 5 4 5 5 3 3 4 3 3 5 4 4 2 4 1 4 4 5 5 4 1 l 5 4 4
123 3 15.2 1 2 4 0 0 4 1 4 2 2 5 4 4 1 2 1 2 5 3 2 2 2 l 3 3 3
124 2 16.4 2 3 6 6 0 2 3 2 4 1 1 5 4 4 1 4 1 1 5 2 3 4 1 3 3 3 2
125 2 16.5 2 3 6 6 0 0 2 3 4 2 2 4 4 4 2 4 2 4 5 1 3 3 1 2 3 2 2
126 3 17.2 2 3 6 4 0 I 4 2 4 3 3 2 4 4 3 4 3 3 3 4 4 4 1 1 4 4 3
127 3 17.0 2 3 3 3 2 5 4 2 4 3 3 4 4 4 3 3 2 2 4 4 4 4 2 2 4 3 4
128 2 17.4 1 3 6 6 2 5 4 3 4 4 4 3 4 3 3 4 4 2 4 5 5 4 2 3 5 5 4
129 2 17.2 1 3 4 6 0 0 4 4 2 2 1 2 1 2 3 4 4 4 5 3 2 2 2 3 5 5 4
130 3 17.0 1 3 4 4 0 2 5 4 5 5 3 5 5 4 2 3 1 1 4 2 4 5 1 2 ,
131 2 16.9 1 3 4 4 2 4 2 4 3 4 5 3 4 3 2 4 4 4 4 5 5 5 1 1 5 5 3
132 3 16.6 1 3 4 4 0 0 5 4 5 5 2 5 5 5 2 3 1 1 5 4 4 3 • 3 :3 :2
133 2 17.3 1 3 4 6 0 1 4 4 2 2 2 4 3 4 2 3 2 2 2 4 4 5 1 2 .
134 2 14.8 1 3 6 4 0 9 4 3 5 3 3 4 5 5 5 5 5 5 5 3 3 5 2 3 . .  ,
135 2 16.4 2 3 4 3 0 2 4 3 5 3 3 4 4 4 3 5 4 4 5 4 5 4 2 3 5 5 4
136 2 16.7 2 3 6 6 5 2 4 3 4 2 4 4 4 4 3 4 3 4 5 1 3 4 1 2 4 4 4
137 2 17.4 1 3 4 5 2 8 3 4 3 4 3 3 4 3 4 3 3 3 3 2 4 5 1 3 3 5 3
138 2 16.4 1 3 3 4 0 0 5 1 4 3 5 5 4 5 3 5 3 4 4 3 2 2 2 3 1 1 1
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139 2 16.7 1 3 5 6 0 1 4 5 3 4 3 3 3 4 1 2 2 2 4 4 3 1 2 2 4 4 3
140 2 16.5 1 3 3 5 0 0 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 1 1 5 5 4
141 2 17.3 1 3 3 6 4 8 5 3 5 3 2 5 5 5 2 5 2 2 4 3 4 2 1 2 3 2 2
142 2 16.8 1 3 5 5 3 2 4 4 4 2 2 4 3 4 2 4 4 2 4 4 2 1 2 • 1 1 1
143 2 17.0 2 3 6 3 5 3 4 4 4 4 4 5 4 4 4 4 4 4 4 3 3 2 1 2 3 4 2
144 2 16.8 2 3 3 3 3 2 4 2 4 2 4 4 4 4 2 4 4 4 4 4 5 5 2 2 3 4 3
145 2 16.4 2 3 4 4 2 2 4 1 4 1 2 4 4 4 2 3 1 3 4 2 3 4 2 2 3 4 3
146 2 16.8 2 3 5 4 1 3 2 4 4 4 5 3 4 3 5 5 5 5 4 2 5 4 2 2 4 4 4
147 2 17.0 2 3 4 4 3 2 5 4 5 3 2 5 5 5 4 5 5 5 5 4 4 4 1 3 3 3 3
148 2 16.7 2 3 4 4 2 1 4 2 5 2 2 4 5 4 2 4 2 2 5 2 2 2 2 1 3 3 3
149 2 16.9 2 3 6 6 0 0 5 2 5 2 2 5 5 5 1 5 2 2 5 2 3 2 1 2 3 3 3
150 2 17.2 2 3 4 6 6 2 4 2 4 2 2 4 4 4 4 4 4 4 4 4 3 3 1 2 3 3 3
151 2 17.0 2 3 4 3 0 0 2 2 4 1 1 5 4 4 1 4 2 3 4 3 5 4 1 2 4 4 4
152 2 17.3 2 3 3 3 2 4 5 2 5 2 1 5 5 5 2 5 2 5 5 2 2 2 1 2 3 3 3
153 2 16.3 2 3 4 6 0 4 3 4 3 4 5 3 3 4 4 3 5 5 4 4 4 3 2 2 3 3 3
154 2 17.0 2 3 6 6 0 3 3 2 2 2 1 4 3 2 2 4 2 2 4 3 3 2 2 2 4 4 4
155 2 16.6 2 3 5 5 0 0 5 3 4 4 3 4 4 5 1 4 1 4 4 2 1 3 1 3 3 3 3
156 2 16.7 2 3 4 5 2 3 4 4 4 2 2 4 4 4 2 4 4 4 5 3 2 2 1 3 3 3 3
157 2 16.8 2 3 3 3 0 4 4 4 3 4 4 4 3 4 3 4 4 4 3 5 4 4 1 2 4 4 4
158 2 16.8 2 3 6 6 1 3 4 2 4 2 1 4 4 4 1 4 1 1 4 4 4 3 1 2 4 4 4
159 2 17.0 2 3 5 4 8 0 4 5 5 5 5 5 5 4 3 4 4 5 5 4 2 1 1 2 3 2 2
160 2 16.8 2 3 3 5 0 3 4 4 3 4 4 4 3 4 4 4 4 4 4 3 4 3 2 3 4 4 4
161 2 16.3 2 3 6 3 6 3 4 3 5 1 1 4 5 4 2 5 2 2 5 3 4 2 2 3 4 4 4
162 2 16.7 2 3 4 4 0 5 4 3 5 3 3 4 5 4 4 4 2 4 5 3 4 3 2 3 3 3 3
163 2 17.2 2 3 5 5 1 0 5 5 5 4 4 5 5 5 4 5 5 5 5 3 4 2 1 2 3 3 3
164 3 16.2 2 3 5 5 0 2 4 4 4 5 4 2 4 4 2 5 2 5 4 3 2 2 2 3 3 3 3
165 2 16.8 2 3 5 5 3 0 4 4 4 4 5 4 4 4 4 3 4 5 4 3 3 3 1 1 3 3 3
167 2 17.0 2 3 5 5 0 0 5 5 4 5 5 2 4 5 5 2 2 1 4 4 4 4 1 2 4 3 2
168 2 16.6 2 3 4 3 3 3 4 5 4 5 5 5 4 4 1 3 4 5 5 3 4 3 2 2 4 3 2
169 2 16.8 2 3 5 5 0 0 4 4 4 4 3 4 4 4 3 4 3 3 4 3 3 3 2 3 4 4 3
170 2 16.6 2 3 6 6 0 3 5 1 4 2 2 5 4 4 1 4 1 2 4 3 4 4 1 2 4 4 3
171 2 16.3 2 3 4 5 0 0 4 1 4 1 1 3 4 3 1 3 1 1 4 4 3 3 1 2 4 3 2
172 2 16.5 2 3 4 6 0 7 4 2 3 2 3 4 3 4 2 4 3 4 4 4 5 4 2 2 4 4 4
173 2 16.8 2 3 4 4 0 0 4 2 4 2 2 4 4 4 2 4 2 2 4 2 3 3 2 2 4 4 3
174 3 16.8 2 3 4 5 0 0 4 1 3 3 1 4 3 3 1 2 2 1 4 3 3 3 1 3 4 4 4
175 2 16.8 2 3 6 3 0 2 4 1 4 2 1 5 4 4 1 3 2 2 5 3 3 4 1 2 4 5 3
176 2 17.3 2 3 5 6 3 3 4 2 4 2 2 4 4 4 1 3 1 3 4 3 4 4 1 2 4 5 4
177 2 16.8 2 3 5 5 0 3 4 1 3 1 1 3 2 4 1 3 1 1 4 2 3 4 1 1 3 3 3
178 2 16.8 2 3 5 5 2 3 3 4 4 2 3 4 4 4 3 4 3 4 4 2 4 3 1 1 4 4 3
179 2 16.3 2 3 5 5 0 0 4 4 5 4 4 4 4 4 4 4 4 4 4 3 3 3 2 2 3 2 2
180 2 17.2 2 3 5 3 2 9 4 3 4 4 2 5 5 4 2 4 2 2 4 4 3 4 1 2 5 5 5
181 2 16.7 2 3 5 5 1 1 3 2 4 2 2 3 5 3 3 4 4 3 5 2 3 4 2 2 3 3 3
182 2 16.2 2 3 6 6 6 0 2 4 4 3 4 2 3 4 4 4 4 4 4 4 3 2 2 3 3 2 3
183 2 16.3 2 3 5 4 1 2 4 2 2 2 2 4 4 4 2 4 1 4 4 2 3 4 2 3 4 5 3
184 2 16.6 2 3 5 6 0 4 4 3 4 4 4 4 4 5 3 4 3 5 4 2 2 2 2 2 3 3 3
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185 2 17.0 2 3 4 6 0 3 4 4 5 4 4 5 5 5 3 4 4 4 4 5 5 4 1 3 3 2 3
186 2 16.6 2 3 4 4 0 1 2 1 1 1 1 2 1 2 2 2 1 1 4 2 2 2 2 2 2 2 2
187 2 16.9 2 3 4 4 2 4 4 2 4 2 2 5 4 5 2 4 2 4 4 3 4 3 2 2 2 2 2
188 3 16.2 2 3 3 4 0 0 4 1 3 1 1 4 3 4 1 3 1 1 4 3 3 3 2 3 4 4 4
189 2 17.0 2 3 3 6 0 0 3 2 4 2 2 4 4 3 2 4 4 4 4 3 3 2 2 2 3 2 3
190 2 17.0 2 3 5 4 1 0 4 3 4 4 4 5 5 5 3 5 2 4 5 4 3 3 1 2 3 2 2
191 3 16.6 2 3 4 5 0 1 4 5 4 4 4 4 3 4 2 3 4 4 4 5 5 4 1 2 4 5 5
192 2 16.6 2 3 4 5 0 7 5 2 4 2 1 5 4 5 2 5 4 2 5 5 5 5 2 2 5 5 5
193 3 16.3 2 3 5 5 0 3 4 4 4 4 5 4 5 2 4 4 2 4 5 2 4 3 2 3 5 5 5
194 2 16.5 2 3 4 6 0 0 4 4 5 3 4 5 4 4 3 4 4 4 5 3 3 3 1 2 3 3 3
195 2 16.8 2 3 5 3 0 0 4 1 4 4 4 5 4 3 2 5 2 4 5 3 2 2 1 2 3 2 2
196 2 16.8 2 3 3 3 6 6 4 5 4 5 5 4 4 5 5 4 5 3 3 4 4 3 1 2 4 3 4
197 2 16.4 2 3 5 5 1 1 4 2 4 3 2 4 5 4 1 4 1 2 4 3 4 3 2 2 3 2 2
198 2 16.3 1 3 4 5 0 0 4 2 3 3 2 4 3 4 4 3 2 3 4 4 4 4 2 3 4 4 2
199 2 16.3 1 3 5 5 0 4 2 5 4 5 5 4 4 3 3 4 5 5 4 4 4 2 2 3 4 3 3
200 2 17.0 1 3 4 6 0 0 5 2 4 2 2 5 4 5 2 4 3 4 4 2 1 1 1 2 3 3 1
201 2 16.7 1 3 3 4 0 4 3 3 3 4 4 2 2 4 4 4 4 4 5 4 3 2 2 2 4 4 2
202 2 16.4 1 3 4 4 1 3 3 2 4 4 5 4 4 5 5 5 5 5 1 5 5 5 2 3 5 5 4
203 2 17.8 1 3 6 4 0 6 5 5 5 5 5 5 5 4 2 4 4 5 4 2 3 5 1 3 4 4 3
204 2 17.4 1 3 5 4 2 6 5 2 4 1 1 5 5 5 1 4 1 1 5 4 5 5 1 3 5 5 4
205 2 16.7 1 3 5 4 1 2 4 3 4 4 4 4 5 4 3 5 2 4 4 4 4 4 2 2 4 5 3
206 2 16.2 1 3 4 4 0 0 4 3 3 2 4 5 3 4 2 4 4 3 5 2 3 1 2 3 3 2 2
207 2 17.3 1 3 5 5 1 3 5 2 4 4 2 4 5 3 1 5 5 4 5 4 4 5 2 2 5 5 4
208 2 19.5 1 3 4 6 0 0 3 3 4 3 3 4 4 3 4 4 3 4 4 2 3 4 1 2 4 3 2
209 2 16.8 1 3 6 4 0 2 3 2 2 2 1 4 2 4 2 3 1 1 4 3 4 4 2 3 4 4 3
210 2 17.0 1 3 5 4 0 3 5 3 4 3 3 5 4 4 4 5 4 3 5 2 4 3 1 2 3 2 2
211 2 16.3 1 3 4 5 4 6 3 4 2 4 4 5 4 4 3 5 4 4 5 3 4 4 1 2 5 4 4
212 2 17.0 1 3 4 5 2 3 4 4 3 3 2 5 4 4 2 3 3 4 4 4 5 4 2 2 4 5 4
213 2 16.9 1 3 3 3 0 4 4 5 4 4 4 5 4 4 4 4 4 4 5 2 2 1 1 2 3 3 1
214 2 17.3 1 3 4 4 2 3 4 4 2 2 2 5 2 4 2 4 2 2 4 4 4 2 2 2 5 5 5
215 2 16.5 1 3 5 4 0 7 5 2 4 2 3 5 5 5 4 5 4 4 5 4 4 5 1 3 5 5 4
216 2 16.8 1 3 3 3 0 6 4 3 5 2 2 5 4 4 2 4 4 4 5 3 4 4 2 3 4 4 3
217 2 17.0 1 3 5 5 3 5 4 2 4 2 3 4 5 4 2 4 1 2 4 4 4 3 1 1 5 5 5
218 2 16.6 1 3 5 5 0 6 5 2 4 2 2 5 4 4 2 4 2 2 4 5 4 4 1 3 5 5 5
219 2 16.8 1 3 5 4 3 0 5 2 4 2 2 5 4 4 2 4 2 2 5 4 3 4 2 2 4 4 3
220 2 16.8 1 3 4 4 4 3 4 4 4 4 3 3 3 5 3 4 2 4 5 4 5 3 1 3 3 3 3
221 2 16.7 1 3 5 5 0 3 5 1 4 2 1 5 4 5 1 4 3 4 4 4 3 3 1 2 4 4 4
222 2 16.8 1 3 4 6 2 3 4 2 2 3 3 4 2 4 2 4 3 2 4 5 4 5 2 3 5 4 5
223 2 16.5 1 3 5 5 0 4 3 4 5 5 5 5 3 4 4 4 5 5 5 5 4 2 2 3 4 3 3
224 2 16.4 1 3 5 5 1 4 5 5 4 5 5 4 4 4 5 4 5 5 5 4 4 4 2 3 4 4 3
225 2 16.5 1 3 4 6 5 7 3 4 3 4 5 4 2 4 5 5 5 5 4 2 3 2 2 3 2 2 2
226 2 17.2 1 3 4 4 2 6 4 2 4 4 2 4 4 4 4 4 4 4 4 3 3 3 1 3 3 3 2
227 2 16.4 1 3 5 4 7 4 4 4 4 5 5 3 4 4 4 5 5 5 4 3 4 1 2 3 4 3 2
228 2 17.0 1 3 3 5 2 3 4 4 4 4 4 2 4 2 2 2 2 4 4 5 5 4 2 3 5 5 3
229 2 16.00 1i :5 i> 4 2 0 3 4 3 4 5 4 3 - 1 4  3 4 4 4 21 4  4 2 2! 4 4 4
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230 2 16.40 1 3 4 6 1 2 4 4 2 4 2 5 4 3 2 4 1 3 4 3 5 5 1 2 4 4 4
231 2 16.30 1 3 5 4 0 2 4 2 4 2 4 4 4 4 2 4 4 2 4 3 3 1 2 3 3 2 2
232 2 16.30 1 3 4 3 3 6 4 2 4 1 1 4 2 3 2 4 1 1 4 3 3 4 1 3 4 4 2
233 2 16.30 1 3 6 4 2 4 4 3 4 3 3 4 4 4 3 4 3 3 4 3 3 4 2 3 4 4 3
234 2 16.30 1 3 5 6 3 7 4 4 4 3 5 5 4 4 4 4 3 5 5 4 3 1 2 3
235 2 16.60 1 3 3 3 1 0 4 3 4 4 3 4 4 4 2 4 3 3 4 4 4 4 1 2
236 2 17.00 1 3 5 5 3 8 4 2 4 2 2 4 4 4 2 4 2 4 4 5 5 5 2 3
237 2 16.30 1 3 4 6 2 1 4 3 4 3 3 5 4 4 4 3 4 4 4 2 2 2 1 2
238 2 16.80 1 3 6 3 0 6 5 2 4 3 4 4 4 5 4 5 4 5 5 5 4 4 2 3
239 2 17.80 1 3 4 6 0 3 4 2 4 2 2 5 4 4 1 5 2 4 5 4 4 4 1 3 5 5 3
240 2 16.50 1 3 6 6 1 6 4 3 4 2 4 4 4 4 2 2 3 4 2 4 4 5 1 3 5 5 5
241 2 16.50 1 3 6 4 4 3 4 4 2 2 3 5 3 4 2 3 2 4 4 4 4 4 2 3 5 5 4
242 2 17.00 1 3 5 4 3 0 4 4 2 3 1 2 5 4 1 4 1 1 3 4 4 2 2 3
243 2 16.60 1 3 5 4 1 2 4 5 4 5 5 4 4 4 5 5 5 5 4 5 4 3 2 3 4 4 3
244 2 17.50 1 3 5 5 1 0 4 3 4 3 5 5 4 4 3 3 4 4 5 4 4 3 1 2 5 5 4
245 2 17.00 1 3 6 5 6 7 4 3 4 3 5 5 4 4 5 4 5 5 4 4 4 3 2 3 4 3 3
246 2 16.30 1 3 4 4 9 7 5 4 4 4 4 5 4 5 2 5 3 4 5 3 5 4 1 3 5 5 4
247 2 16.80 1 3 5 3 0 3 4 5 4 5 5 5 5 5 5 4 5 5 5 5 5 4 2 3 5 5 4
248 2 16.30 1 3 6 5 0 1 4 1 4 1 1 5 4 3 2 4 2 2 5 1 2 3 1 3 # . .
249 2 17.00 1 3 4 6 0 0 4 2 4 2 2 5 4 5 2 5 2 3 5 4 3 4 1 2 4 4 3
250 2 17.00 1 3 5 5 1 2 4 3 4 4 5 4 4 4 3 4 3 5 4 3 3 4 2 2 4 4 3
251 2 16.30 1 3 5 5 1 0 4 1 4 2 2 5 4 4 1 3 2 2 4 4 4 4 1 3 4 4 4
252 2 17.30 1 3 5 4 0 9 4 5 5 5 5 5 3 2 5 4 3 5 3 5 5 5 2 3 5 5 5
253 2 16.80 1 3 4 4 2 5 5 5 2 5 5 2 3 5 5 5 5 4 5 5 5 5 2 2 5 5 4
254 2 16.90 1 3 5 5 0 6 4 2 3 4 4 4 3 3 2 2 4 4 4 3 4 4 2 3 5 4 3
255 3 17.30 1 3 3 6 0 7 5 1 3 2 2 5 3 4 3 4 3 4 4 4 4 4 2 3 . ,
256 2 16.30 2 3 3 3 0 0 4 2 4 2 2 5 5 5 3 5 3 4 5 4 3 1 2 3 3 3 3
257 2 16.60 2 3 2 6 0 0 4 3 3 4 3 4 3 5 3 3 4 3 3 2 3 3 2 3 4 4 4
258 2 17.40 2 3 4 6 4 2 4 4 5 3 5 5 5 5 4 5 4 4 4 3 3 4 1 3 4 4 4
259 2 16.50 2 3 5 5 0 3 3 1 4 3 2 5 4 4 2 4 2 4 4 1 4 1 2 3 3 3 3
260 2 16.40 2 3 4 5 0 1 4 1 4 1 1 5 4 4 1 4 4 4 4 2 3 3 2 3 3 3 3
261 2 17.00 2 3 4 5 1 0 3 1 4 1 I 5 4 5 4 4 4 4 5 3 2 3 2 3 3 3 3
262 2 16.70 2 3 3 4 0 6 4 2 4 2 2 4 4 4 2 4 4 2 4 5 5 5 1 3 5 5 5
263 2 17.00 2 3 4 4 3 2 4 2 4 3 1 4 4 4 1 4 2 1 4 4 4 3 2 3 4 4 4
264 2 16.30 2 3 5 4 0 0 3 4 3 2 2 4 5 3 4 3 2 3 3 2 2 2 2 3 , .
265 2 16.60 2 3 4 4 0 4 2 2 2 2 2 4 2 4 2 4 2 2 4 2 2 4 1 3 , , .
266 2 9.58 2 1 , . 0 1 3 2 4 2 1 3 4 4 1 2 1 1 5 3 4 4 1 1 3 4 3
267 2 9.58 2 1 , , 5 5 4 2 4 3 3 4 4 4 3 3 3 2 4 5 4 4 2 2 4 4 4
268 2 11.00 1 1 . 0 1 4  2 : 1 > ;5 4 5 4 3 :5 4 4 4 2 : 4 > 4 5 :
269 2 9.75 2 1 5 5 0 0 4 1 4 2 2 4 4 4 2 3 2 2 4 2 2 2 1 1 3 3 3
270 2 9.67 2 1 4 4 0 0 4 1 4 2 1 5 4 4 2 4 1 1 4 4 5 4 1 1 4 5 4
271 2 10.30 1 1 3 4 0 0 4 3 5 3 2 5 4 4 2 4 3 4 5 4 5 4 1 2 3 2 3
272 2 10.20 2 1 4 5 0 4 4 2 4 3 2 4 4 4 2 4 2 3 4 4 4 4 1 1 2 1 2
273 2 9.75 2 1 4 4 0 2 4 2 4 3 2 5 2 4 2 4 1 1 5 3 4 4 1 1 4 3 3
274 2 10.00 1 1 4 4 0 6 5 2 5 1 3 5 5 2 1 3 2 4 5 5 5 5 1 1 5 5 5
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275 2 9.58 1 1 4 . 0 1 3 1 5 3 1 5 5 5 3 5 3 3 5 4 2 1  1 2 2 1 2
276 2 9.50 2 1 4 4 0 0 4 3 4 3 1 5 4 4 2 3 1 2 4 4 4 4 1  1 4 5 4
277 2 10.20 2 1 .  . 0 2 4 3 3 3 2 4 4 4 3 3 2 2 5 4 3 2 2 2 2 1 2
278 2 9.83 2 1 5 4 1  1 5 2 4 3 2 5 4 4 2 3 2 2 5 4 3 3  1 1 3 4 2
279 2 10.00 1 1 4 4 1 2 4 2 4 2 2 4 4 4 2 4 2 2 4 3 4 3  1 2 5 4 5
280 2 11.20 1 1 4 4 2 1 4 2 4 1  1 4 4 4 1 4 1 2 4 3 3 5 1 2 5 5 5
281 2 9.67 1 1 4  4 0 0 4 2 4 3 2 5 5 4 1 4 1 2 5 5 4 5 1 2 3 2 3
282 2 9.42 2 1 4 4  1 2 3  1 4 1 1 5  4 4 1 3 2  1 5 4 3 2 1 1 2  1 2
283 2 10.80 1 1 .  . 3 5 5 2 4 1 1 5 4 4 2 3 2 1 5 3 3 4 1  1 2 2 2
284 2 9.50 2 1 .  . 3 7 5 1 4 2 1 5 4 5 1 5 1 2 5 4 4 4 1 2 3 4 3
285 2 9.50 1 1 5 5 4 0 4 2 4 3 2 4 4 4 2 3 2 2 4 3 4 4 1  1 4 3 4
286 211.00 1 1 .  . 0 0 5 3 5 1 2 5 5 5 2 4 2 2 4 5 5 5 1 1 5 5 5
287 2 9.92 2 1 .  . 0 0 5 1 5 1 1 5 5 5 1 2 1 1 5 4 4 4 1  1 2 2 2
288 2 9.92 1 1 4 3 1 3 5 4 2 3 1 5 2 2 3 2 3 3 5 4 4 3 2 2 5 3 4
289 2 9.75 2 1 . 5 0 0 4 2 4 2 1 4 4 4 2 4 2 2 4 3 3 3 1  1 3 3 3
290 2 9.50 1 1 3 4 0 0 4 2 3 1  1 1 3 4 3 4 1 2 3 4 3 4 2 1 2 2 2
291 2 14.20 2 2 3 3 0 0 4 1 4 1 1 5 5 5 1 4 1 1 5 4 3 3 1 1 3 3 3
292 2 14.50 2 2 5 5 8 8 4 2 4 2 2 5 5 5 3 4 4 4 4 3 5 4 1  1 4 4 3
293 2 13.50 1 2 5 5 2 5 4 2 4 3 3 4 5 4 2 4 2 2 4 4 3 3 2 3 3 3 3
294 2 13.90 1 2 3 4 2 4 5 3 5 5 3 4 5 3 4 4 3 4 5 4 3 3  1 2 4 4 3
295 2 14.00 2 2 3 4 2 4 4 3 3 3 2 4 3 4 2 4 2 2 4 4 4 4 1 3 4 3 3
296 2 13.40 1 2 4 4 8 0 2 3 4 3 4 5 4 4 2 4 4 5 4 3 4 3  1 3 3 3 2
297 2 13.40 2 2 5 5 1 4 4 4 3 4 2 4 3 4 3 4 3 4 5 4 4 3 2 2 3 3 3
298 2 14.00 2 2 . 4 3 5 4 1 3 2 3 4 3 4 1 3 1 2 5 3 4 4 2 2 3 3 2
299 3 13.50 2 2 . 4 5 8 4 2 3 3 2 5 4 4 2 3 2 3 4 3 4 2  1 3 3 3 2
300 3 13.60 2 2 4 5 8 0 3 3 2 4 2 4 2 4 2 3 1 2 4 3 4 4 1 2 4 4 3
301 2 13.20 2 2 4 . 4 4 5 2 4 3 2 5 5 4 2 4 2 2 5 3 4 3 1 3 4 4 2
302 2 13.70 1 2 5 4 3 5 5 3 4 5 5 4 5 3 5 4 3 5 4 5 5 4 1  1 4 4 4
303 2 14.3 2 2 4 4 0 5 5 1 4 1 1 5 4 5 3 4 5 4 5 5 4 2 1 1 3 3 3
304 3 13.7 2 2 4 4 0 0 4 2 4 2 2 4 3 3 2 2 2 2 4 3 3 4 2 1 3 3 2
305 2 13.3 2 2 4 3 0 4 4 5 4 3 3 4 2 4 2 4 1 1 5 4 4 2 1 2 5 4 4
306 2 13.6 2 2 5 5 0 0 5 3 4 3 1 5 4 4 2 3 1 2 5 3 5 5 2 2 3 3 3
307 2 13.7 2 2 4 5 0 1 3 2 4 3 1 5 4 4 1 3 1 1 3 4 3 2 2 2 2 3 2
308 2 13.8 2 2 5 5 1 4 4 1 4 1 1 5 4 4 1 3 1 2 5 4 4 3 1 2 4 3 3
309 2 14.4 2 2 4 4 0 0 4 1 4 1 1 4 4 4 1 3 1 1 4 3 4 4 2 2 3 2 2
310 3 14.0 2 2 5 5 0 1 5 3 4 3 3 5 4 5 2 4 3 4 5 4 4 3 1 2 2 3 2
311 3 13.7 1 2 5 4 3 4 1 2 2 2 2 4 2 5 2 4 2 4 5 4 4 1 1 3 2 2 2
312 2 13.4 1 2 5 4 0 1 4 1 3 1 1 5 3 4 1 3 2 1 5 3 3 4 1 1 4 4 3
313 2 14.2 2 2 4 4 1 3 4 2 3 2 2 5 3 4 2 4 4 5 4 3 2 2 1 1 2 2 2
314 2 13.4 2 2 4 4 8 1 3 1 5 1 1 5 5 4 1 3 2 4 5 3 3 2 2 3 2 2 2
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